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Preface
In 2019, the World Health Organization (WHO) named the following top ten
threats to global health: air pollution and climate change, non-communicable
diseases, global influenza pandemic, fragile and vulnerable settings, antimicrobial 
resistance, Ebola and other high-threat pathogens, weak primary health care, 
vaccine hesitancy, dengue, and HIV. In 2017, approximately 56 million deaths were
recorded worldwide. Many of the deaths from these conditions and exposures on
the WHO’s watch list occur in hospitals.
This book examines the issue of hospital mortality from the perspective of Low- 
and Middle-Income Countries (LMICs) and presents a mix of strategies in support
of strengthening health systems and reducing mortality. The strategies for reducing 
hospital mortality are shown in this book to lie within a clinical-public health nexus
and, as such, are not only the domain of the hospitalist or clinical administrator. 
Quality of care is an important overarching theme within which a sound argument
on hospital mortality reduction can be built. Achieving such quality of care calls for
consideration of a structured system for quality management supported by appro-
priate epidemiological and management information.
This book targets academics, clinicians, health administrators, and policy makers, 
as well as students of public health. It engages these groups in an examination of
health conditions, clinical management tools, and other related issues that require
policy and programmatic interventions best suited to the population health realm.
The WHO (2011) defined health literacy as the degree to which individuals have the
capacity to obtain, process, and understand basic health information and services
needed to make basic health decisions for themselves and their loved ones. Health
literacy and its relationship with health outcomes is well placed in the discussion
of hospital mortality and appropriate interventions for researchers and healthcare
professionals to reduce the negative impact on these outcomes. There is need for
research to advance the conceptualization of health literacy in reducing hospital 
mortality and morbidity.
The discussion around surgical care and applying guidelines and protocols in
patient care is much needed for LMICs. It is relevant to overall hospital mortality
reduction as such interventions around standardizing care are needed and will 
bring similar returns in all areas of a hospital where high-volume, complex care
takes place. The surgical environment has become more complex with a wider
range of procedures and changes in approaches and use of technology. Additionally, 
patient expectations have grown. This is more important in developing coun-
tries where access to resources are limited but access to information globally has
improved. There is no doubt that the streamlining of the patient:-treatment:-
outcome continuum can be made better with the use of various standard operating 
procedures, such as the use of guidelines, protocols, and checklists with a multidis-
ciplinary team where all stakeholders are actively engaged.
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XIV
The importance of nutrition across the lifespan is well recognized. Clinical manage-
ment approaches and algorithms for nutritional management procedures in the 
hospital setting are discussed in the book. However, resource-limited environments 
pose a threat to implementing well-known nutritional adequacy interventions that 
can reduce hospital mortality.
With the changing epidemiological profile and a growing elderly population, there 
is a need to examine the health system’s response to the older population. A special 
area to be highlighted is the causes and prognosis of older patients admitted in ICU. 
Despite the severity of many of the conditions contributing to mortality, there is a 
need for application of quality management protocols in this setting.
Currently, three out of four people die from a chronic non-communicable disease 
(CNCD), and 40% are premature deaths occurring between ages 30 years and 69 
years. In considering mortality as a key indicator of the health of a population, with 
life expectancy a commonly reported measure, it is noted that there are significant 
regional differences in global life expectancy at birth. LMICs need to have evidence-
based models that are relevant to their setting and aimed at reducing the associated 
morbidity burden and mortality in these resource-limited environments. Policy 
development around critical issues in these countries is an important step to reduc-
ing mortality across the demographic spectrum. From a quality perspective, there 
is likely to be an overall positive effect of a robust hospital quality-of-care system in 
LMICs.
On behalf of the editorial team, I wish to thank the authors who made their contri-
bution to this work and trust that this publication will help to open up this conver-
sation across the academic-public discourse nexus. If this publication can support 
action to reduce hospital mortality, increase healthy life expectancy, and improve 
quality of life in resource-limited settings across the globe, the contributions of the 
authors and editors would have given added value and meaning to this effort.
Dr. Jasneth Mullings
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1. Mortality and risk factors: the global picture
Mortality data is a key indicator of the health of a population, with life expec-
tancy being a commonly reported measure. Most recent estimates (2015) place 
global life expectancy at birth at 71.4 years but with significant regional differences. 
Improvements in life expectancy over the last few decades are reflected in the 55% 
of global deaths which occurred among older persons 65 years and over (moving 
from 41% in 1990). This development is a marker of socioeconomic development 
and progress in the reduction of premature deaths [1].
In 2017 approximately 56 million deaths were recorded and of that number 
non-communicable diseases (NCDs); communicable, maternal, neonatal and 
nutritional diseases; and injuries accounted for 72.3, 19.3, and 4.6% of deaths, 
respectively [2]. Cause-specific mortality for the top 10 leading causes of death 
was attributed to cardiovascular diseases (32.26%), cancers (16.32%), respiratory 
diseases (6.48%), diabetes (5.83%), dementia (4.36%), lower respiratory infec-
tions (4.35%), neonatal deaths (3.16%), diarrheal diseases (3.03%), road incidents 
(2.45%), and liver disease (2.3%) [2].
Globally, the predominant risk factors for mortality are preventable and include 
high blood pressure, smoking, high blood sugar, high body mass index (obesity), 
high cholesterol, outdoor air pollution, alcohol use, household air pollution, low 
fruit diets, and low vegetable diet. While both men and women have metabolic and 
behavioral risk factors for early death and disability, the leading behavioral risk fac-
tors for men were smoking and alcohol consumption, while for women metabolic 
risk factors were predominant (e.g., high systolic blood pressure, glucose, and body 
mass index) [2]. The association between nutrition and NCDs may have arguably 
originated in utero [3], and an increased awareness of epigenetics has thickened the 
discussion around NCDs and associated mortality. Discussions on health disparities 
and NCDs have also become increasingly relevant, especially given global economic 
disparities and social risks which directly impact on the poor, marginalized and 
other vulnerable populations. This is oftentimes compounded by deficiencies in 
health literacy and inadequate integration of evidence-based models in health care.
While non-communicable diseases have largely accounted for global deaths, 
acute and chronic respiratory conditions remain the major threats to survival. 
In 2016, the top two leading causes of death in low-income countries were non-
communicable diseases—lower respiratory infections and diarrhoeal diseases [2]. 
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Among the many respiratory conditions that contribute to hospital mortality, 
infectious causes are reported to account for the largest proportion [4]. The Global 
Burden of Diseases, Injuries, and Risk Factors (GBD) Study (2015) reported in the 
Lancet Infectious Diseases (2017) that, worldwide, the fifth cause of death overall 
was attributable to lower respiratory tract infections [4]. Over 50% of these deaths 
(totaling 1,517,388) in all ages were attributable to pneumococcal pneumonia. The 
impact of this was disproportionately seen among various age groups with the 
greatest impact in childhood [4]. Vaccination, proper nutrition and a reduction in 
exposure to contaminated air were important strategies that resulted in a reduc-
tion in mortality in children [3]. Other important infectious agents associated with 
significant morbidity and mortality include Haemophilus influenzae serotype B, 
Mycobacterium tuberculosis complex (MTBc), influenza virus, and the respiratory 
syncytial virus with MTBc infections being among the top 10 causes of death glob-
ally [5]. Tuberculosis has had a resurgence in recent times, associated with the HIV/
AIDS epidemic. Management of these conditions has been further complicated by 
the development of multidrug-resistant strains which further contribute to signifi-
cant morbidity and mortality [5].
2. Health disparities and the growing burden in LMICs
Health disparities between high- and low-income countries are reflected in the 
leading causes of death in low-income countries being communicable, maternal, 
neonatal, and nutritional diseases compared to non-communicable diseases 
(e.g., ischemic heart disease, stroke, and lung cancer) in high-income countries. 
Lower-middle, upper-middle and high-income countries all reported ischemic 
heart disease and stroke as the top two leading causes of death. Notably, however, 
ischemic heart disease was the third leading cause of death in low-income countries, 
signaling an epidemiological transition [6] (Table 1).
The prevalence of chronic non-communicable diseases (CNCD) in lower mid-
dle-income countries (LMICs) is burdensome. Currently, three out of four people 
die from a CNCD, and 40% are premature, occurring between 30 and 69 years 
[7]. The drivers of these diseases are well documented and include both behavioral 
and biological factors, which are challenging to address when compounded with 
needed health system strengthening. Notwithstanding, the latter may be easier to 
address strategically through policy implementation, while the former will need an 
ecological approach that addresses cultural and economic nuances that are inherent 
in LMICs.
The economic fallout from the global NCD burden over the next 20 years is esti-
mated at a cumulative loss output of US$ 47 trillion, representing a value of 75% of 
global gross domestic product at 2010. The forces of population growth and ageing 
are expected to increase the number of persons affected by NCDs, thereby increas-
ing healthcare costs and reducing productivity globally. Cardiovascular disease and 
mental health conditions are the major contributors to the economic burden. The 
largest share of the burden will be borne by high-income countries. However, the 
scale of the impact in developing countries will increase as a result of population 
growth and economic challenges [8]. LMICs are increasingly being challenged by 
the lack of resources and inadequate infrastructure and health systems to effectively 
respond to the NCD epidemic, while many are simultaneously battling emerging 
and re-emerging communicable diseases. Jamaica and Burkina Faso are among two 
of the countries classified as LMICs, albeit at different ends of the spectrum, but 
facing grave economic and social challenges. Experiences from both countries are 
shared in this book.
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Burkina Faso in Africa has a population of 18,450,000 and life expectancy at 
birth of 60 years. Communicable diseases account for 5 of the top 10 causes of 
death, the top 3 of which are lower respiratory infections (14%), malaria (10%) and 
diarrheal disease (6%) [9]. These data reflect a country in what Omran described 
as the second stage of the epidemiological transition—‘Age of Receding Pandemics’ 
[10]— characterized by a shift from primarily infectious diseases to include non-
communicable diseases such as stroke (6%), ischemic heart disease (4%), and road 
injury (3%) [9]. Burkina Faso is classified as a low-income country by the World 
Bank, with an economy which is heavily reliant on agriculture and vulnerable to 
external shocks and internal political instability. Ranked 144 out of 157 countries 
on the new World Bank Human Capital Index, Burkina Faso is severely challenged 
by the impact of the twin epidemics of communicable and non-communicable 
diseases [11].
Home to 2.9 million persons, Jamaica, the largest island in the English-speaking 
Caribbean, has a life expectancy at birth of 76 years and is classified as an upper 
middle-income economy. In spite of this, the country has struggled with low 
growth, high public debt and vulnerability to external shocks from global eco-
nomic forces and natural disasters such as floods and hurricanes [12]. Across the 
Caribbean, governments are paying increased attention to the impact of NCDs 
on sustainable development. In the case of Jamaica, GDP output loss due to the 
four leading NCDs (cardiovascular disease, cancer, chronic respiratory disease, 
and diabetes) and mental health conditions is projected at US$ 18.45 billion over 
the 2015–2030 period. As a singular factor, cardiovascular disease is expected to 













Ischemic heart disease Lower respiratory 
infections
2 Stroke Stroke Stroke Diarrhoeal 
diseases
3 Alzheimer 















5 Chronic obstructive 
pulmonary disease
Alzheimer 
disease and other 
dementias
Tuberculosis Stroke





7 Colon and rectum 
cancers
Diabetes mellitus Diabetes mellitus Tuberculosis




9 Kidney disease Liver cancer Cirrhosis of the liver Birth asphyxia 
and birth trauma
10 Breast cancer Stomach cancer Road injury Road injury
Source: World Health Organization [6].
Table 1. 
Top ten causes of death by income group, 2016.
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communicable diseases such as stroke (6%), ischemic heart disease (4%), and road 
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Bank, with an economy which is heavily reliant on agriculture and vulnerable to 
external shocks and internal political instability. Ranked 144 out of 157 countries 
on the new World Bank Human Capital Index, Burkina Faso is severely challenged 
by the impact of the twin epidemics of communicable and non-communicable 
diseases [11].
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growth, high public debt and vulnerability to external shocks from global eco-
nomic forces and natural disasters such as floods and hurricanes [12]. Across the 
Caribbean, governments are paying increased attention to the impact of NCDs 
on sustainable development. In the case of Jamaica, GDP output loss due to the 
four leading NCDs (cardiovascular disease, cancer, chronic respiratory disease, 
and diabetes) and mental health conditions is projected at US$ 18.45 billion over 
the 2015–2030 period. As a singular factor, cardiovascular disease is expected to 
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7 Colon and rectum 
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Table 1. 
Top ten causes of death by income group, 2016.
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are projected to reduce annual GDP by 3.9% between 2015 and 2030. Regional 
government commitment to policy and programs to address the NCD epidemic is 
relatively strong but challenged by economic realities.
3. Hospital mortality data systems: measuring quality of care
As the world faces a multiplicity of health challenges, the World Health 
Organization is following its 2019 watch list of 10 threats to global health: air 
pollution and climate change, non-communicable diseases, global influenza 
pandemic, fragile and vulnerable settings, antimicrobial resistance, Ebola and 
other high-threat pathogens, weak primary health care, vaccine hesitancy, den-
gue, and HIV [14].
Many of the deaths from these conditions and exposures occur in hospitals. 
Hospital mortality data is an important source of information to support health 
system strengthening globally by enabling monitoring and improvements in quality 
of care [15]. Robust public health planning requires the availability of timely and 
accurate data on the leading causes of death and disability.
The World Health Organization reports that cause-of-death statistics from 
hospital sources and other sources form the basis of statistics on the health of a 
population. This information is used for development planning by governments, 
researchers, and donor agencies and is often used to track progress on national and 
international development goals. However, the issue of accuracy has remained a 
concern in many jurisdictions. Addressing this issue requires an expanded aware-
ness of the public health value of correct certification and coding of hospital deaths 
and the proper maintenance of hospital records to facilitate improved diagnoses 
and treatment. Continuous monitoring and evaluation of cause-of-death certifica-
tion and coding and medical record practices is also necessary to support useful and 
effective national mortality data systems [16, 17].
Given the challenges in data quality and utilization for hospital performance 
metrics, experts recommend the following to improve the quality and use of 
hospital mortality data:
• Regular national audits of mortality with feedback to hospitals to address gaps 
in reporting and analysis
• Training programs for doctors and medical students on cause-of-death certifi-
cation and coding
• Alignment of hospital cause-specific mortality reporting with disease surveil-
lance and response programs
• Strengthening of maternal and perinatal death surveillance and response, 
focusing on lessons learned to improve quality and safety
• Capacity building for clinical and population health epidemiology to enable 
improved sophistication in analyses [18, 19].
4. Strategies, guidelines and lessons for LMICs
Persons requiring hospital admission are those whose illnesses require profes-
sional supervision. The book outlines strategies to enable the best possible outcome 
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with interventions focused on improving the health literacy of the patients and 
ensuring that their nutrition is optimal, ranging from the very preterm infant to 
end-of-life care for the elderly.
An informed consumer improves the likelihood of developing a cooperative 
relationship between the general public and the health team. Lynch and Franklin 
discuss health literacy, or the capacity of the patient to obtain, process and under-
stand basic health information and services needed to make the basic health deci-
sions for themselves and their loved ones. They outline what the concept of health 
literacy means, especially its limited prevalence, and explore possible strategies to 
improve its contribution to reducing hospital mortality and morbidity.
Global evidence suggest that efforts to standardize care for all patients help to 
improve outcomes, and as such there is a growing support for the development 
of clinical guidelines, which are adapted to local conditions, clear protocols for 
care and the use of checklists to ensure that the care process is consistent. With 
increasing life expectancy, few patients present with a single health problem nor is 
addressing even a specific problem the singular responsibility of one professional, 
so the building of multidisciplinary teams and improving the facility with which 
members of the health team work together for the good of the patient are discussed 
by Plummer and colleagues.
Supportive care while in hospital requires attention to optimize the contribution 
of adequate nutrition to the patient’s recovery and health maintenance going for-
ward. Wright argues that this requires attention to the professional, skill, knowledge 
and experience of the health team as these are important correlates that may modify 
patient outcomes. Even in well-resourced settings, this aspect of care does not 
receive the attention it deserves; however the authors argue that in under-resourced 
developed states, it is important to capitalize on this valuable asset which can assist 
health teams to realize positive gains in patient survival through the establishment 
of good policies and standards for care.
Life-threatening complications require tertiary care, including access to inten-
sive care services. Once these units are established, we need to understand the fac-
tors associated with adverse outcomes and ensure that strategies are put in place to 
address those preventable complications. Martin and colleagues explore the Burkina 
Faso experience and lessons to reduce mortality among the elderly.
Developing evidence-based models which are contextually relevant for LMICs 
is critical to reducing associated burden and mortality in these resource-limited 
environments.
Addressing hospital mortality is a complex task and the span of issues covered 
in this book shows that there is a bigger frame within which all strategies should be 
considered. As much as the hospital is an entity strongly focused on clinical care, 
it remains a part of the wider health system. The book chapters cut across issues of 
personal risk and resource considerations to environmental exposures and policies 
affecting education and health literacy. Placing the strategies collectively within a 
broad field frame begs the question of the role of the hospital as a socially account-
able institution.
While the strategies could be seen as acting upon a situation occurring within 
the institution, the institution as a whole must be seen as having collective respon-
sibility and scope for action. Overall, social accountability is an effective strategy 
for improving the quality and performance of health-care service providers and 
institutions and it has been shown to have better status in private hospitals com-
pared to public and teaching ones [20]. In low- and middle-income countries, such 
as Jamaica, the majority of hospital care of the population is delivered through 
public hospitals. As such, efforts to improve the overall social accountability must 
be a priority overarching strategy for reducing mortality.
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A big part of such strategic intervention on social accountability in hospitals 
will be tied to having adequate corporate governance and corporate strategy social 
responsibility [21]. Stakeholders’ demands must be met and there must be a culture 
of performance, conformance, and responsibility. Hospitals, seeking to improve 
health outcomes in a cost-effective manner, should consider preventive measures in 
developing intervention strategies. This is an important consideration around the 
strategies discussed in this book. Placing the hospital in a role to also address social 
determinants [22] may seem a misfit with its core mission. However, if real gains are 
to be made in LMICs with limited resources and the threat of stagnation within the 
epidemiological transition, a socially accountable framework must be considered to 
bring synergies with the overall health system and much needed and added value to 
individual strategies.
The issues covered in the book create a framework from which policies may be 
developed to improve the prevention and management of disease, with the hope of 
reducing the associated hospital mortality.
Author details
Jasneth Mullings*, Affette McCaw Binns, Camille-Ann Thoms-Rodriguez, 
Antoinette Barton-Gooden and Tomlin Paul
The University of the West Indies, Mona, Jamaica
*Address all correspondence to: jasneth.mullings@uwimona.edu.jm
© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
9
Introductory Chapter: Mortality and Quality of Care Systems in LMICs
DOI: http://dx.doi.org/10.5772/intechopen.86804
References
[1] United Nations, Department 
of Economic and Social Affairs, 
Population Division. World Mortality 
2017—Data Booklet (ST/ESA/





[2] Institute of Health Metrics and 
Evaluation (IHME). Global Burden 




[3] Baroukil R, Gluckman P, Grandjean P, 
Hanson M, Heindel J. Developmental 
origins of non-communicable disease: 
Implications for research and public 
health. Environmental Health. 
2012;11:42
[4] GBD 2015 LRI Collaborators. 
Estimates of the global, regional, 
and national morbidity, mortality, 
and aetiologies of lower respiratory 
tract infections in 195 countries: A 
systematic analysis for the Global 
Burden of Disease Study 2015. 
The Lancet Infectious Diseases. 
2017;17(11):1133-1161. DOI: 10.1016/
S1473-3099(17)30396-1
[5] WHO Media Centre. Tuberculosis. 
The World Health Organization 




[6] World Health Organization. The 
Top 10 Causes of Death. https://www.
who.int/news-room/fact-sheets/detail/
the-top-10-causes-of-death
[7] Luciani S. Non-communicable 
diseases: Regional plan of action and 
commitments to strengthening NCD 
Management. In: PAHO Meeting: 
Increasing Access to NCD Medicine in 
the Caribbean; February 22-23, 2017
[8] Bloom D, Cafiero E, Jané-Llopis E, 
Abrahams-Gessel S, Bloom L, Fathima S, 
et al. The Global Economic Burden of 
Noncommunicable Diseases. Geneva: 
World Economic Forum; 2011
[9] Centers for Disease Control. CDC in 




[10] Omran AR. The epidemiologic 
transition. The Milbank Memorial Fund 
Quarterly. 1971;49:509-538
[11] World Bank. The World Bank in 
Burkina Faso. Available from: http://
www.worldbank.org/en/country/
burkinafaso/overview
[12] World Bank. The World Bank in 
Jamaica. Available from: http://www.
worldbank.org/en/country/jamaica/
overview
[13] Bloom DE, Chen S, McGovern ME. 
The economic burden of 
noncommunicable diseases and mental 
health conditions: Results for Costa 
Rica, Jamaica, and Peru. Revista 
Panamericana de Salud Pública. 
2018;42:e18. DOI: 10.26633/
RPSP.2018.18
[14] World Health Organization. 
Ten Threats to Global Health in 
2019. Available from: https://
www.who.int/emergencies/
ten-threats-to-global-health-in-2019
[15] Goodacre S, Campbell M, 
Carter A. What do hospital mortality 
rates tell us about quality of care? 
Emergency Medicine Journal. 
2015;32:244-247
[16] Rampatige R, Mikkelsen L, 
Hernandez B, Riley I, Lopez A. Hospital 
Strategies to Reduce Hospital Mortality in Lower and Middle Income Countries (LMICs)...
8
A big part of such strategic intervention on social accountability in hospitals 
will be tied to having adequate corporate governance and corporate strategy social 
responsibility [21]. Stakeholders’ demands must be met and there must be a culture 
of performance, conformance, and responsibility. Hospitals, seeking to improve 
health outcomes in a cost-effective manner, should consider preventive measures in 
developing intervention strategies. This is an important consideration around the 
strategies discussed in this book. Placing the hospital in a role to also address social 
determinants [22] may seem a misfit with its core mission. However, if real gains are 
to be made in LMICs with limited resources and the threat of stagnation within the 
epidemiological transition, a socially accountable framework must be considered to 
bring synergies with the overall health system and much needed and added value to 
individual strategies.
The issues covered in the book create a framework from which policies may be 
developed to improve the prevention and management of disease, with the hope of 
reducing the associated hospital mortality.
Author details
Jasneth Mullings*, Affette McCaw Binns, Camille-Ann Thoms-Rodriguez, 
Antoinette Barton-Gooden and Tomlin Paul
The University of the West Indies, Mona, Jamaica
*Address all correspondence to: jasneth.mullings@uwimona.edu.jm
© 2019 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms 
of the Creative Commons Attribution License (http://creativecommons.org/licenses/
by/3.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
9
Introductory Chapter: Mortality and Quality of Care Systems in LMICs
DOI: http://dx.doi.org/10.5772/intechopen.86804
References
[1] United Nations, Department 
of Economic and Social Affairs, 
Population Division. World Mortality 
2017—Data Booklet (ST/ESA/





[2] Institute of Health Metrics and 
Evaluation (IHME). Global Burden 




[3] Baroukil R, Gluckman P, Grandjean P, 
Hanson M, Heindel J. Developmental 
origins of non-communicable disease: 
Implications for research and public 
health. Environmental Health. 
2012;11:42
[4] GBD 2015 LRI Collaborators. 
Estimates of the global, regional, 
and national morbidity, mortality, 
and aetiologies of lower respiratory 
tract infections in 195 countries: A 
systematic analysis for the Global 
Burden of Disease Study 2015. 
The Lancet Infectious Diseases. 
2017;17(11):1133-1161. DOI: 10.1016/
S1473-3099(17)30396-1
[5] WHO Media Centre. Tuberculosis. 
The World Health Organization 




[6] World Health Organization. The 
Top 10 Causes of Death. https://www.
who.int/news-room/fact-sheets/detail/
the-top-10-causes-of-death
[7] Luciani S. Non-communicable 
diseases: Regional plan of action and 
commitments to strengthening NCD 
Management. In: PAHO Meeting: 
Increasing Access to NCD Medicine in 
the Caribbean; February 22-23, 2017
[8] Bloom D, Cafiero E, Jané-Llopis E, 
Abrahams-Gessel S, Bloom L, Fathima S, 
et al. The Global Economic Burden of 
Noncommunicable Diseases. Geneva: 
World Economic Forum; 2011
[9] Centers for Disease Control. CDC in 




[10] Omran AR. The epidemiologic 
transition. The Milbank Memorial Fund 
Quarterly. 1971;49:509-538
[11] World Bank. The World Bank in 
Burkina Faso. Available from: http://
www.worldbank.org/en/country/
burkinafaso/overview
[12] World Bank. The World Bank in 
Jamaica. Available from: http://www.
worldbank.org/en/country/jamaica/
overview
[13] Bloom DE, Chen S, McGovern ME. 
The economic burden of 
noncommunicable diseases and mental 
health conditions: Results for Costa 
Rica, Jamaica, and Peru. Revista 
Panamericana de Salud Pública. 
2018;42:e18. DOI: 10.26633/
RPSP.2018.18
[14] World Health Organization. 
Ten Threats to Global Health in 
2019. Available from: https://
www.who.int/emergencies/
ten-threats-to-global-health-in-2019
[15] Goodacre S, Campbell M, 
Carter A. What do hospital mortality 
rates tell us about quality of care? 
Emergency Medicine Journal. 
2015;32:244-247
[16] Rampatige R, Mikkelsen L, 
Hernandez B, Riley I, Lopez A. Hospital 
Strategies to Reduce Hospital Mortality in Lower and Middle Income Countries (LMICs)...
10
cause-of-death statistics: What should 
we make of them? Bulletin of the 
World Health Organization. 2014;92:3-
3A. DOI: 10.2471/BLT.13.134106
[17] McCaw-Binns A, Holder Y, 
Mullings J. Certification of coroners 
cases by pathologists would improve 
the completeness of death registration 
in Jamaica. Journal of Clinical 
Epidemiology. 2015;68(9):979-987. DOI: 
10.1016/j.jclinepi.2014.11.026. Epub: 
February 7, 2015
[18] English M, Mwaniki P, Julius T, 
Chepkirui M, Gathara D, Ouma P, et al. 
Hospital mortality—A neglected but 
rich source of information supporting 
the transition to higher quality health 
systems in low- and middle-income 
countries. BMC Medicine. 2018;16:32. 
DOI: 10.1186/s12916-018-1024-8. 
PMCID: PMC5833062. Published 
Online: March 1, 2018
[19] McCaw-Binns AM, Mullings JA, 
Holder Y. Vital registration and under-
reporting of maternal mortality in 
Jamaica. International Journal of 
Gynecology & Obstetrics. 2015;128:62-
67. DOI: 10.1016/j.ijgo.2014.07.023
[20] Mahmoudi G, Jahani MA, 
Rostami FH, Mahmoudjanloo S, 
Nikbakht H. Comparing the levels 
of hospital’s social accountability: 
Based on ownership. International 
Journal of Healthcare Management. 
2018;11(4):319-324. DOI: 
10.1080/20479700.2017.1417074
[21] Brandão C, Rego G, Duarte I, 
Nunes R. Social responsibility: A new 
paradigm of hospital governance? 
Health Care Analysis. 2012;21(4):390-
402. DOI: 10.1007/s10728-012-0206-3
[22] Sullivan HR. Hospitals’ obligations 
to address social determinants of 





Health Literacy: An Intervention 
to Improve Health Outcomes
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Abstract
WHO has defined health literacy as the degree to which individuals have the 
capacity to obtain, process and understand basic health information and services 
needed to make basic health decisions for themselves and their loved ones. The 
purpose of this article is to outline the scope of low health literacy as a concept and 
explore some appropriate interventions that researchers and healthcare profession-
als may use to reduce its negative impact on health outcomes such as mortality. The 
authors conclude by identifying areas of research that are needed to advance the 
conceptualization of health literacy in reducing hospital mortality and morbidity.
Keywords: health literacy, health promotion, health behavior, health knowledge, 
health outcomes
1. Background
Over the last decade, there have been many studies on a variety of interventions 
to decrease mortality by improving the health of patients through literacy. Some 
researchers such as [1] have addressed direct literacy related barriers primarily 
by testing interventions to make health education materials easier to understand. 
While other researchers like [2] have focused on indirect barriers by providing more 
general supportive interventions.
According to the [3] individuals with low to moderate health care, literacy 
skills face implications that may include the incompetence to carry out positive 
self-management, it also means higher medical costs due to more medication and 
treatment errors, more frequent hospitalizations, longer hospital stays, more 
visits to their health care provider, and a lack of necessary skills to obtain needed 
services.
Notwithstanding the colossal implications of low health literacy, there remains 
a significant amount of misunderstanding surrounding the concept and its implica-
tions for healthcare professionals and facilities in Jamaica [4]. Health literacy is not 
a new concept to the Jamaican healthcare community, however, it has not been a 
concept that is practiced on a daily basis in our facilities [4]. In other countries, it 
has caught the attention of researchers, policy makers, and healthcare professionals 
due to its prevalent impact on health and well-being.
The purpose of this chapter is to outline health literacy as a concept and 
explore some appropriate interventions that can assist researchers and healthcare 
professionals to reduce its negative impact on health outcomes such as mortality. 
The chapter will also address issues concerning low health literacy in developed 
and developing countries. Firstly, the major definitions of health literacy are 
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tions for healthcare professionals and facilities in Jamaica [4]. Health literacy is not 
a new concept to the Jamaican healthcare community, however, it has not been a 
concept that is practiced on a daily basis in our facilities [4]. In other countries, it 
has caught the attention of researchers, policy makers, and healthcare professionals 
due to its prevalent impact on health and well-being.
The purpose of this chapter is to outline health literacy as a concept and 
explore some appropriate interventions that can assist researchers and healthcare 
professionals to reduce its negative impact on health outcomes such as mortality. 
The chapter will also address issues concerning low health literacy in developed 
and developing countries. Firstly, the major definitions of health literacy are 
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presented in the introduction. Then, the description of interventions, how they 
have been applied, the challenges and outcomes, the discussion of resources 
required for implementation, the authors’ unique perspective on the issue and 
proposed a framework for the implementation and evaluation of health literacy 
interventions, including culturally appropriate programming and the multi-
disciplinary team approach.
2. Introduction
The term health literacy was introduced in 1974 in a paper calling for minimum 
health education standards for all grade-school levels in the United States (US) [5]. 
The World Health Organization (WHO) later defined health literacy as “the cogni-
tive and social skills which determine the motivation and ability of individuals to 
gain access to, understand, and use information in ways that promote and maintain 
good health” [6].
Kirsch et al. [7] explained that the inability to read, write, and use numbers 
effectively, is common and is associated with a wide range of adverse health out-
comes in the Caribbean and the Americas. There are five health outcomes of low 
health literacy, which are health knowledge, health behaviors, use of health care 
resources, intermediate markers of disease status, and measures of morbidity or 
mortality. However, this chapter will only focus on health knowledge and health 
behaviors because research indicates that knowledge affects behavioral outcomes 
[7]. Additionally, in order to reduce hospital mortality rates, individuals must have 
the knowledge base to obtain, process, and understand basic health information 
and services needed to make appropriate health decisions [8].
Health knowledge, or health education, refers to the knowledge and under-
standing people have about health-related issues [9]. It is important that people 
understand the causes of ill-health and recognize the extent to which they are 
vulnerable to, or at risk from, a health threat. The World Health Organization’s 
(WHO) definition of health was expanded in 1996 as a state of complete physical, 
mental and social well-being and now includes a social dimension. Additionally, 
some social scientist of that era, believed that WHO expansion of the health, must 
include a spiritual dimension [10].
According to the aforementioned [11] definition of health, it summarized 
complete health as the development of the social, physical, mental and spiritual 
dimension of a person. These four aspects of health were highlighted in the Bible, 
by Jesus Christ, when he said in Luke 2 verse 52 “he (Jesus) increased in wisdom 
(mental health) and stature (physical health) in favor with God (spiritual health) 
and man (social health),” [12]. Therefore, in order for a person to experience 
complete health, there must be growth in these four dimensions. Individuals in this 
twenty-first century must know that impairment in any one of these dimensions 
will affect the proper function of the other dimensions. These four components 
of health knowledge, spiritual, mental, social and physical will be defined and 
discussed below.
2.1 Spiritual health
The term “spiritual intelligence” was coined by Danah Zohar in 1997. 
Additionally, Ken O’Donnell in 1997 who is an Australian author and consultant 
living in Brazil, also introduced the term “spiritual intelligence” and Michal Levin 
in 2000 use this “spiritual intelligence” in his book to draw attention to the concept 
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of linking the spiritual and the material reality of life that is eventually concerned 
with the well-being of the universe and those who coexist in it [13–15].
It appears challenging to outwardly define spiritual health or spiritual intel-
ligence without comprehending that the perception of spirituality is divergent from 
religiosity [16]. Fogel [17] opines that, for a very long time “spiritual” was, consid-
ered to be separate from “religious” and our secular societies prefers to steer as far 
as possible away from discussions on religion, for fear of kindling dormant conflicts 
or intruding on a taboo subject.
However, some researchers have tried to coin some functional definitions. For 
instance, [18] “spiritual intelligence is concerned with the inner life of mind and 
spirit and its relationship to being in the world.” On the other hand, [19] defines 
spiritual intelligence as “the ability to act with wisdom and compassion, while 
maintaining inner and outer peace, regardless of the circumstances.”
Research conducted by medical ethicists has reminded us that religion and spiri-
tuality form the basis of meaning and purpose for many people [20]. It is important 
to note that patients in health care institution, not only have the pain of physical 
ailment to confront with but the mental and spiritual pain that is associated with 
their sickness.
2.2 Mental health
According to [21], mental health literacy (knowledge) is defined as “knowledge 
and beliefs about mental disorders which aid their recognition, management or 
prevention.” According to [22], there are key areas that help to equip persons with 
mental health knowledge. This will assist them with overcoming cultural and 
societal obstacles by challenging the fear of stigmatization. These areas include, 
but are not limited to; (a) the ability to recognize specific mental health problems, 
(b) knowledge and beliefs about risk factors, self-management approaches and the 
professional help available, (c) knowledge and beliefs about self-help interventions, 
(d) attitudes which facilitate recognition and appropriate help-seeking behaviors 
and (e) knowledge of how to seek and access mental health information.
The economic impacts of mental illness include its effects on personal income. 
These effects can only be quantified based on the ability of the persons with mental 
disorders or their caregivers to gauge the measurable economic burden of mental 
illness [23]. Bloom et al. [24] on the World Economic Forum (WEF) described three 
different approaches used to quantify economic disease burden, which do not only 
acknowledge the “hidden costs” of diseases, but also their impact on economic 
growth at a macroeconomic level (Figure 1).
Mental health is now getting a great deal of scrutiny around the world, it is 
an area of health that developing countries are seeking to end stigmatization and 
discrimination through literacy [26]. In a study conducted by [27] opines that the 
most commonly expressed emotional response to the mentally ill and mental illness 
was fear, often specifically a fear of “dangerousness.” While the study reported some 
positive and empathetic responses, the most prominent emotional response was 
fear. Mental health literacy is the one of the most effective ways that fear towards 
the mentally challenged can be mitigated [28].
The possible recommendation could be that, to be effective and relevant, mental 
health educators must seek to improve individual literacy and numeracy skills. 
Furthermore, mental health information needs to be written clearly and the infor-
mation must be accessible to those who need it. This type of information must be 
useful in improving practical social skills and the communicative elements should 
aid these persons to access and maintain health [29].
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2.3 Social health
The idea of social health is less recognizable to that of physical or mental health, 
but nonetheless, it’s one of the four pillars (spiritual, mental and physical) that 
forms the WHO definitions of health. According to [30] accentuates that “a society 
is healthy when there is equal opportunity for all and access by all to the goods and 
services essential to full functioning as a citizen.” Therefore, the success of a healthy 
society is influenced by the rule of law, equality in wealth distribution, public 
involvement in the decision-making process and a level of social capital.
In developing countries like Jamaica, there are many determinants of social 
health that affects the livelihood of many such as inequality, poverty, exploitation, 
violence and injustice, these are at the root of ill-health and the deaths of poor and 
marginalized people [31]. According to [32] mentioned that a determinant is any 
factor that contributes to person current state of health. Based on researchers, it is 
believed that social determinants of health are the situations in which people are 
born, grow, live, work and age. These conditions are molded base on the supply of 
money, power and resources at the global, national and local levels [33].
Julianne et al. [34] postulated that the quality of life and social relationship are 
closely related to mental health and the mortality rate. Furthermore, their opinion 
is that this modern way of life limits individual’s social interactions, which results in 
people living insolation from extended families in developing countries. It is clear, 
that people of all different ages around the world are living alone, and loneliness on 
this crowded planet is becoming common [35].
2.4 Physical health
According to [36], physical health literacy is the ability to move with competence 
and confidence in a wide variety of physical activities in multiple environments that 
benefit the healthy development of the whole person. Moreover, it is supported by 
Figure 1. 
Different approaches used to estimate economic costs of mental disorders [25].
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researchers that physical literacy is an essential and valuable human competency 
that can be described as a disposition learnt by human individuals surrounding that 
enthusiasm, confidence, physical competence, knowledge and understanding that 
establishes physical quests as an important part of their lifestyle [37].
In her research, [38] gave a summary of the key features of physical literacy:
• Everyone can be physically literate as it is appropriate to each individual’s 
endowment,
• Everyone’s physical literacy journey is unique, physical literacy is relevant and 
valuable at all stages and ages of life,
• The concept embraces much more than physical competence,
• At the heart of the concept is the motivation and commitment to be active, the 
disposition is evidenced by a love of being active, born out of the pleasure and 
satisfaction individuals experience in participation,
• A physically literate individual values and takes responsibility for maintain-
ing purposeful physical pursuits throughout the life course and charting of 
progress of an individual’s personal journey must be judged against previous 
achievements and not against any form of national benchmarks.
2.5 Health behaviors
There are several definitions for health behavior, one such researcher, [39] 
defined health behavior as the activity undertaken by people for the purpose of 
maintaining or enhancing their health, preventing health problems, or achieving 
a positive body image. Conner and Norman [40] added that any activity that is 
undertaken for the purpose of preventing or detecting disease or for improving 
health and wellbeing is defined as a health behavior. In the Handbook of Health 
Behavior Research, [41] defines health behavior as behavior patterns, actions 
and habits that relate to health maintenance, to health restoration and to health 
improvement’ (Vol. 1, p. 3). Behaviors within this definition include medical service 
usage (e.g., physician visits, vaccination, screening), compliance with medical regi-
mens (e.g., dietary, diabetic, antihypertensive regimens), and self-directed health 
behaviors (e.g., diet, exercise, smoking, alcohol consumption and illegal drug use).
It is common to differentiate health enhancing from health impairing behaviors. 
Institute of Medicine (US) Committee on Health and Behavior Research, Practice, and 
Policy [42] explained that health impairing behaviors have harmful effects on health 
or otherwise predispose individuals to diseases and even mortality. Such behaviors 
include smoking, excessive alcohol consumption, illegal drug misuse and high dietary 
fat and sugar consumption [42]. In contrast, [43] stated that engagement in health 
enhancing behaviors conveys health benefits or otherwise protect individuals from 
disease. Such behaviors include exercise, fruit and vegetable consumption, consump-
tion of water instead of juice, limited alcohol consumption, no usage of illegal drugs 
and condom use in response to the threat of sexually transmitted diseases [43].
3. Methodology
This chapter utilized a multiple method approach to understand health lit-
eracy as an intervention to improve health outcomes. A meta-analysis, design was 
Strategies to Reduce Hospital Mortality in Lower and Middle Income Countries (LMICs)...
14
2.3 Social health
The idea of social health is less recognizable to that of physical or mental health, 
but nonetheless, it’s one of the four pillars (spiritual, mental and physical) that 
forms the WHO definitions of health. According to [30] accentuates that “a society 
is healthy when there is equal opportunity for all and access by all to the goods and 
services essential to full functioning as a citizen.” Therefore, the success of a healthy 
society is influenced by the rule of law, equality in wealth distribution, public 
involvement in the decision-making process and a level of social capital.
In developing countries like Jamaica, there are many determinants of social 
health that affects the livelihood of many such as inequality, poverty, exploitation, 
violence and injustice, these are at the root of ill-health and the deaths of poor and 
marginalized people [31]. According to [32] mentioned that a determinant is any 
factor that contributes to person current state of health. Based on researchers, it is 
believed that social determinants of health are the situations in which people are 
born, grow, live, work and age. These conditions are molded base on the supply of 
money, power and resources at the global, national and local levels [33].
Julianne et al. [34] postulated that the quality of life and social relationship are 
closely related to mental health and the mortality rate. Furthermore, their opinion 
is that this modern way of life limits individual’s social interactions, which results in 
people living insolation from extended families in developing countries. It is clear, 
that people of all different ages around the world are living alone, and loneliness on 
this crowded planet is becoming common [35].
2.4 Physical health
According to [36], physical health literacy is the ability to move with competence 
and confidence in a wide variety of physical activities in multiple environments that 
benefit the healthy development of the whole person. Moreover, it is supported by 
Figure 1. 
Different approaches used to estimate economic costs of mental disorders [25].
15
Health Literacy: An Intervention to Improve Health Outcomes
DOI: http://dx.doi.org/10.5772/intechopen.86269
researchers that physical literacy is an essential and valuable human competency 
that can be described as a disposition learnt by human individuals surrounding that 
enthusiasm, confidence, physical competence, knowledge and understanding that 
establishes physical quests as an important part of their lifestyle [37].
In her research, [38] gave a summary of the key features of physical literacy:
• Everyone can be physically literate as it is appropriate to each individual’s 
endowment,
• Everyone’s physical literacy journey is unique, physical literacy is relevant and 
valuable at all stages and ages of life,
• The concept embraces much more than physical competence,
• At the heart of the concept is the motivation and commitment to be active, the 
disposition is evidenced by a love of being active, born out of the pleasure and 
satisfaction individuals experience in participation,
• A physically literate individual values and takes responsibility for maintain-
ing purposeful physical pursuits throughout the life course and charting of 
progress of an individual’s personal journey must be judged against previous 
achievements and not against any form of national benchmarks.
2.5 Health behaviors
There are several definitions for health behavior, one such researcher, [39] 
defined health behavior as the activity undertaken by people for the purpose of 
maintaining or enhancing their health, preventing health problems, or achieving 
a positive body image. Conner and Norman [40] added that any activity that is 
undertaken for the purpose of preventing or detecting disease or for improving 
health and wellbeing is defined as a health behavior. In the Handbook of Health 
Behavior Research, [41] defines health behavior as behavior patterns, actions 
and habits that relate to health maintenance, to health restoration and to health 
improvement’ (Vol. 1, p. 3). Behaviors within this definition include medical service 
usage (e.g., physician visits, vaccination, screening), compliance with medical regi-
mens (e.g., dietary, diabetic, antihypertensive regimens), and self-directed health 
behaviors (e.g., diet, exercise, smoking, alcohol consumption and illegal drug use).
It is common to differentiate health enhancing from health impairing behaviors. 
Institute of Medicine (US) Committee on Health and Behavior Research, Practice, and 
Policy [42] explained that health impairing behaviors have harmful effects on health 
or otherwise predispose individuals to diseases and even mortality. Such behaviors 
include smoking, excessive alcohol consumption, illegal drug misuse and high dietary 
fat and sugar consumption [42]. In contrast, [43] stated that engagement in health 
enhancing behaviors conveys health benefits or otherwise protect individuals from 
disease. Such behaviors include exercise, fruit and vegetable consumption, consump-
tion of water instead of juice, limited alcohol consumption, no usage of illegal drugs 
and condom use in response to the threat of sexually transmitted diseases [43].
3. Methodology
This chapter utilized a multiple method approach to understand health lit-
eracy as an intervention to improve health outcomes. A meta-analysis, design was 
Strategies to Reduce Hospital Mortality in Lower and Middle Income Countries (LMICs)...
16
employed using three key phrase search and six keywords search resulting from the 
analysis of 43 articles. A breakdown of the methodologies using the two of the three 
key phrases is tabulated below (Tables 1 and 2).
Author Population Participants Methods
[45] Not stated The demographic 
sample was 25 elderly 
and health illiterate 
persons using a 
mixed method and a 
convenience  
sampling approach.
The instrumentations used were verbal 
questioning (perception of drug visual aide 
assistance) and a written questionnaire on how 
prescription medication instructions should 
be written currently and in the future; since 
the sample was compiled of both literate and 
illiterate people, questions were asked verbally 
and the questionnaire was administered. The 
methods used were paper & pencil recording 
of the types of prescriptions each individual 
tool, what they should have taken and if 
they felt comfortable taking their current 
prescriptions.
[46] Not stated There were 15 studies 
dating from 1997 
to 2006, a review 
confined to complex 
intervention study 
design was used and 
a sample range of 
40-2046 participants.
A systematic review of randomized and quasi-
randomized controlled trials with a narrative 
synthesis. The search strategy included searching 
eight databases from start date to 2007, reference 
checking and contacting expert informants. After 
the initial screen, two reviewers independently 
assessed eligibility, extracted data and evaluated 
study quality.
[47] Not stated There were 20 studies 
dating from 1992 to 
2002, a controlled 
or uncontrolled 
experimental design 
was used and a sample 
range from 28 to 1744 
participants.
The 20 studies were of three types: randomized 
controlled trials (n = 9), nonrandomized 
controlled trials (in which subjects were assigned 
to intervention or control groups by the day or the 
week or some other nonrandom fashion; n = 8), 
and uncontrolled, single-group trials (n = 3). The 
number of participants enrolled ranged from 28 
to 1744; most studies had between 100 and 500 
participants. All but 2 studies were conducted 
in the United States. Most interventions and 
outcome assessments were administered 
in single sessions. Interventions to improve 
dietary behavior and one other study delivered 
multisession interventions and/or followed 
participants longitudinally to assess changes in 
outcomes.
Table 2. 
Showing key phrase: health literacy interventions to reduce mortality.




Over 19,000 adults from 
38 states and the district of 
Columbia participated in 
the national and state-level 
assessments to create data for 
the NAAL.
The 2003 National Assessment of Adult 
Literacy (NAAL) which is a nationally 
representative assessment of English 
health literacy was distributed to 
American adults age 16 and older.
Table 1. 
Showing key phrase: the relationship between health literacy and health outcomes.
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4. The relationship between health literacy and health outcomes
U.S. Department of Health and Human Services [8] explained in their research 
that low health literacy has been correlated with negative health outcomes, includ-
ing reduced use of preventive health services, poor disease-specific outcomes for 
certain chronic conditions, and increased risk of hospitalization and mortality. Ad 
Hoc Committee on Health Literacy for the Council on Scientific Affairs, American 
Medical Association [48] agreed in their publication that health literacy is assumed 
to be a stronger predictor of health outcomes than social and economic status, 
education, gender, and age. With that being said, [49] stated that individuals with 
low health literacy have poorer health outcomes regardless of the illness they are 
diagnosed with. They went on to explain that low health literacy is more prevalent 
among vulnerable populations, such as the elderly, minorities, persons with lower 
education, and persons with chronic disease.
Several researches have shown that low literacy can have a direct and negative 
effect on health. Berkman et al. [50] explained that they expect this effect to be 
predominantly important for conditions that require substantial and complex 
self-care on the part of the patient because of the barriers to accessing and using 
health information, particularly written and calculated information. DeWalt et al. 
[2] agreed with [51, 48] by adding that low literacy can also be a marker for other 
conditions, such as poverty and lack of access to health care, that lead to poor health 
outcomes especially outcomes such as mortality.
The National Assessment of Adult Literacy report [44] explained that only 14% 
of adults have attained proficient health literacy, so in other words, nearly nine out 
of 10 adults may lack the skills needed to manage their health and prevent diseases. 
Additionally, it was reported that 16% of adults (50 million people) in having 
below basic health literacy and these adults were more likely to report their health 
as poorer (42%) than adults with proficient health literacy. Low literacy has been 
linked to poor health outcomes such as higher rates of hospitalization, less frequent 
use of preventive services and even hospital mortality [44].
4.1 Health literacy interventions to reduce mortality
4.1.1 The Jamaican context
In a study conducted by [45], a health literacy intervention was carried out in the 
cities of Black River, Balaclava, and Parottee, Jamaica by creating prescription drug 
visual aids that will assist the elderly health illiterate population with their medica-
tion adherence and to promote health literacy.
The results from the questionnaire used in the research showed that 80% of 
the overall sample were below the sixth-grade education literacy level, with 64% 
below the third-grade level and 16% between the fourth and sixth-grade levels. 
Additionally, 12% of respondents specifically from the city of Black River reported 
the ability to read but not to write. From the verbal questioning, 60% of the 64% of 
respondents who were below the third-grade education literacy level believed that 
visual aids would make medications easier to take. Furthermore, 8% of the 16% of 
respondents who were between the fourth and sixth grade education literacy levels 
believe that visual medication aides will benefit them. The results also displayed 
that a health literacy problem does exist in the areas in St. Elizabeth, Jamaica.
The findings indicated that the health literacy of the elderly population in rural 
Jamaica is a national health concern [45]. If these persons are incapable of under-
standing what type of medications they are taking and why, they are less likely to 
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Table 2. 
Showing key phrase: health literacy interventions to reduce mortality.




Over 19,000 adults from 
38 states and the district of 
Columbia participated in 
the national and state-level 
assessments to create data for 
the NAAL.
The 2003 National Assessment of Adult 
Literacy (NAAL) which is a nationally 
representative assessment of English 
health literacy was distributed to 
American adults age 16 and older.
Table 1. 
Showing key phrase: the relationship between health literacy and health outcomes.
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4. The relationship between health literacy and health outcomes
U.S. Department of Health and Human Services [8] explained in their research 
that low health literacy has been correlated with negative health outcomes, includ-
ing reduced use of preventive health services, poor disease-specific outcomes for 
certain chronic conditions, and increased risk of hospitalization and mortality. Ad 
Hoc Committee on Health Literacy for the Council on Scientific Affairs, American 
Medical Association [48] agreed in their publication that health literacy is assumed 
to be a stronger predictor of health outcomes than social and economic status, 
education, gender, and age. With that being said, [49] stated that individuals with 
low health literacy have poorer health outcomes regardless of the illness they are 
diagnosed with. They went on to explain that low health literacy is more prevalent 
among vulnerable populations, such as the elderly, minorities, persons with lower 
education, and persons with chronic disease.
Several researches have shown that low literacy can have a direct and negative 
effect on health. Berkman et al. [50] explained that they expect this effect to be 
predominantly important for conditions that require substantial and complex 
self-care on the part of the patient because of the barriers to accessing and using 
health information, particularly written and calculated information. DeWalt et al. 
[2] agreed with [51, 48] by adding that low literacy can also be a marker for other 
conditions, such as poverty and lack of access to health care, that lead to poor health 
outcomes especially outcomes such as mortality.
The National Assessment of Adult Literacy report [44] explained that only 14% 
of adults have attained proficient health literacy, so in other words, nearly nine out 
of 10 adults may lack the skills needed to manage their health and prevent diseases. 
Additionally, it was reported that 16% of adults (50 million people) in having 
below basic health literacy and these adults were more likely to report their health 
as poorer (42%) than adults with proficient health literacy. Low literacy has been 
linked to poor health outcomes such as higher rates of hospitalization, less frequent 
use of preventive services and even hospital mortality [44].
4.1 Health literacy interventions to reduce mortality
4.1.1 The Jamaican context
In a study conducted by [45], a health literacy intervention was carried out in the 
cities of Black River, Balaclava, and Parottee, Jamaica by creating prescription drug 
visual aids that will assist the elderly health illiterate population with their medica-
tion adherence and to promote health literacy.
The results from the questionnaire used in the research showed that 80% of 
the overall sample were below the sixth-grade education literacy level, with 64% 
below the third-grade level and 16% between the fourth and sixth-grade levels. 
Additionally, 12% of respondents specifically from the city of Black River reported 
the ability to read but not to write. From the verbal questioning, 60% of the 64% of 
respondents who were below the third-grade education literacy level believed that 
visual aids would make medications easier to take. Furthermore, 8% of the 16% of 
respondents who were between the fourth and sixth grade education literacy levels 
believe that visual medication aides will benefit them. The results also displayed 
that a health literacy problem does exist in the areas in St. Elizabeth, Jamaica.
The findings indicated that the health literacy of the elderly population in rural 
Jamaica is a national health concern [45]. If these persons are incapable of under-
standing what type of medications they are taking and why, they are less likely to 
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take them regularly and as scheduled/prescribed. However, many of these same per-
sons understand and acknowledge that they also need help in terms of understand-
ing and taking their medications and illnesses. The outcome of this study stated 
that rural elderly Jamaicans believe visual medication aides will benefit them and 
the results indicated that a health literacy problem does exist in the area, and visual 
aides are needed due to the literacy level and health literacy level of the region.
The main limitation stated for this intervention was that the sample size used 
was relatively small (25) and it might have played a role in respondents indicating 
their receptiveness to visual aids. Future implications of this research suggested that 
there is a need to conduct further research on the public health disparity between 
individuals in urban versus rural areas and that research might reveal disparities in 
the health outcomes.
4.1.2 The international context
Another study conducted by [46] in the United States of America, to evaluate 
the published literature of the effects of complex interventions intended to improve 
the health-related outcomes of individuals with limited literacy or numeracy. The 
focus of the 15 studies aforementioned in the methodology was on: health profes-
sionals (n = 2), literacy education (n = 1), and health education/management 
interventions (n = 12). In most of these studies (9 out 15), outcomes were measured 
in the intervention session or immediately afterwards. One study did not specify its 
follow-up period. The other five studies reported follow-up periods ranging from 
1 week to 10.5 months with a median 5.5 months.
The primary results showed that there were statistically significant in 13/15 
trials, though 8/13 had mixed results across primary outcomes. Two trials showed 
no significant positive finding in primary outcomes: one failed to show a signifi-
cant improvement in health knowledge and the other failed to show significant 
changes in cholesterol and blood pressure changes. It was recommended that health 
related improvements were reported across all four intervention types, however, all 
interventions were complex interventions and it is not known which components 
of each initiative were effective. This, combined with the fact that some of the 
interventions were resource intensive, demands that future initiatives are carefully 
designed and based on sound theoretical and pragmatic reinforcements. The wider 
empowerment and community participation aspect of some of the interventions 
represent a welcome, broader approach to health literacy.
It was concluded that a variety of interventions for adults with limited literacy can 
be beneficial in improving some health outcomes especially mortality. The classes of 
outcome most likely to improve based on the study such as knowledge and self-effi-
cacy. The implications suggested that more research was needed on the mechanisms 
of interventions that are most effective for improved health outcomes (specifically 
mortality). Additionally, there was limited evidence on interventions that targeted 
health professionals and their aptitude to deliver care optimally to patients with 
limited health literacy and to improve mortality rates especially in a hospital setting.
Pignone et al. [47] reported on a systematic review of interventions designed 
to improve health outcomes for persons with low health literacy in developed 
countries defined as United States, Canada, Western Europe, Japan, Australia and 
New Zealand. The focus of the studies were easy-to-read printed materials (n = 4), 
video/audio tapes (n = 4), computer-based programs (n = 3) and individual or group 
instructions (n = 9). The primary results displayed that the diversity of outcomes 
limits conclusions about the effectiveness, though effectiveness “appeared mixed”. 
There were limitations in research quality that also hindered the drawing of conclu-
sions. The five articles which dealt with the interaction between literacy level and 
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the effect of the intervention stated mixed results. It is therefore recommended that 
research is needed to establish whether the correlation between low literacy and poor 
health outcomes is direct or indirect so as to most efficiently direct interventions.
The results of the interventions should be stratified by literacy level and future 
studies should focus on intermediate to longer term outcomes rather than short-
term knowledge outcomes or health behaviors. There is no research which has 
considered how interventions may impact on health disparities or care costs based 
on race, ethnicity, culture or age. Multi-component interventions should be ana-
lyzed to establish efficacy and effectiveness.
It was concluded that several interventions based on the study have been devel-
oped to improve health for individual with low health literacy. There were limita-
tions in the interventions tested and outcomes assessed make drawing deductions 
about effectiveness very difficult. Finally, advanced research is required to have a 
better understanding of the types of interventions that are most effective and effi-
cient for overcoming health literacy-related barriers to good health and to improve 
health outcomes such as mortality.
World Health Organization Regional Office for South-East Asia [51] stated 
in their Health Literacy Toolkit for Low- and Middle-Income Countries that 
the Optimizing Health Literacy and Access to health information and services 
(Ophelia) approach is an effective system that supports the documentation of 
community health literacy needs, and the advancement and testing of possible solu-
tions to reduce mortality. Each Ophelia project seeks to improve health and equity 
by increasing the availability and accessibility of health information and services 
in locally appropriate ways [51].
Projects have been carried out in Lavender Hill, an informal settlement, Cape 
Town: Ophelia South Africa under the title, “Identifying health literacy needs and 
developing local responses to health emergencies”; in Thailand under the title, 
“Optimizing health literacy needs of people” in Thailand and in New Zealand under 
the title, “Health literacy and Whanau Ora Outcomes: Ophelia New Zealand.” The 
outcomes generated new data and tools that were used to inform practice and policy 
and aid practitioners at both the patient and organization levels to comprehend 
and meet the needs of the community, targeting those with low health literacy [52]. 
Batterham et al. [52] stated that the Ophelia approach is innovative as it recognizes 
that health literacy is multidimensional and different people may have differ-
ent health literacy needs and that it took a systematic and grounded approach to 
intervention development.
4.2 Health literacy issues affecting developed and developing countries
In both developed and developing countries, a significant portion of the popula-
tion has challenges in understanding health information which affect how they 
traverse the health care system. Decades of investigation show that there is a strong 
correlation between limited literacy in dealing with challenges in the health care 
and lower health knowledge intertwine with misinterpretation of prescriptions and 
lower receipt of preventive care [53].
In both developed and developing countries for the population to benefit from 
better health care, they must be knowledgeable about the various aspects of health 
care. Mayagah and Wayne [54] identified six general themes that help determine 
why health literacy is important for population health, firstly, large numbers of 
people affected because some developed countries have high adult literacy rates, 
while in developing countries approximately half have rates below the global 
developing country average of 79%. Research indicated that in developing countries 
literacy rates are lower among women than men, which is affecting how these 
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designed and based on sound theoretical and pragmatic reinforcements. The wider 
empowerment and community participation aspect of some of the interventions 
represent a welcome, broader approach to health literacy.
It was concluded that a variety of interventions for adults with limited literacy can 
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mortality). Additionally, there was limited evidence on interventions that targeted 
health professionals and their aptitude to deliver care optimally to patients with 
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studies should focus on intermediate to longer term outcomes rather than short-
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considered how interventions may impact on health disparities or care costs based 
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It was concluded that several interventions based on the study have been devel-
oped to improve health for individual with low health literacy. There were limita-
tions in the interventions tested and outcomes assessed make drawing deductions 
about effectiveness very difficult. Finally, advanced research is required to have a 
better understanding of the types of interventions that are most effective and effi-
cient for overcoming health literacy-related barriers to good health and to improve 
health outcomes such as mortality.
World Health Organization Regional Office for South-East Asia [51] stated 
in their Health Literacy Toolkit for Low- and Middle-Income Countries that 
the Optimizing Health Literacy and Access to health information and services 
(Ophelia) approach is an effective system that supports the documentation of 
community health literacy needs, and the advancement and testing of possible solu-
tions to reduce mortality. Each Ophelia project seeks to improve health and equity 
by increasing the availability and accessibility of health information and services 
in locally appropriate ways [51].
Projects have been carried out in Lavender Hill, an informal settlement, Cape 
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developing local responses to health emergencies”; in Thailand under the title, 
“Optimizing health literacy needs of people” in Thailand and in New Zealand under 
the title, “Health literacy and Whanau Ora Outcomes: Ophelia New Zealand.” The 
outcomes generated new data and tools that were used to inform practice and policy 
and aid practitioners at both the patient and organization levels to comprehend 
and meet the needs of the community, targeting those with low health literacy [52]. 
Batterham et al. [52] stated that the Ophelia approach is innovative as it recognizes 
that health literacy is multidimensional and different people may have differ-
ent health literacy needs and that it took a systematic and grounded approach to 
intervention development.
4.2 Health literacy issues affecting developed and developing countries
In both developed and developing countries, a significant portion of the popula-
tion has challenges in understanding health information which affect how they 
traverse the health care system. Decades of investigation show that there is a strong 
correlation between limited literacy in dealing with challenges in the health care 
and lower health knowledge intertwine with misinterpretation of prescriptions and 
lower receipt of preventive care [53].
In both developed and developing countries for the population to benefit from 
better health care, they must be knowledgeable about the various aspects of health 
care. Mayagah and Wayne [54] identified six general themes that help determine 
why health literacy is important for population health, firstly, large numbers of 
people affected because some developed countries have high adult literacy rates, 
while in developing countries approximately half have rates below the global 
developing country average of 79%. Research indicated that in developing countries 
literacy rates are lower among women than men, which is affecting how these 
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persons respond to health information [55]. Additionally, difficulties with health 
literacy affect all people, but the elderly and chronically ill are most at-risk, and 
also have the greatest health care needs and expenses [56]. People with low health 
literacy are overwhelmed by health care because their skills and abilities are chal-
lenged by the demands and complexity required [57].
Secondly, poor health outcomes, findings indicated that there is a clear cor-
relation between inadequate health literacy as measured by reading fluency and 
increased mortality rates. Report on the Council of Scientific Affairs [58] sug-
gested that poor health literacy is “a stronger predictor of a person’s health than 
age, income, employment status, education level, and race.” Moreover, UNICEF, 
reported that hundreds of millions of people around the globe are living in extreme 
poverty. Both poverty and poor health are linked and can be the result of social, 
political, and economic injustices. The linkage is a vicious, self-perpetuating cycle 
where poverty causes poor health and poor health keeps communities in poverty. 
Research cited that people who are economically deprived and living in poor envi-
ronments are faced with many health risk factors in their everyday life [59].
Thirdly, increasing rates of chronic disease are estimated to account for almost 
half (47%) of the total burden of disease. Likewise, chronic diseases often occur 
with co-morbidities (concomitant but unrelated diseases) and co-morbidity further 
increases the demand for health care. For example, individuals with diabetes and 
very high co-morbidity are expected to use 10 times the healthcare resources of the 
population average [60]. Research done on the Canadian Health Care System that 
indicated help is provided to people with chronic conditions such as diabetes, asthma, 
congestive heart failure, renal failure and chronic obstructive pulmonary disease. A 
large proportion of the available healthcare resources are devoted to treating chronic 
conditions and, in Canada, 67% of all health care costs are incurred as a result of car-
ing for those with chronic conditions. More than half of Canadians aged 12 or older 
report at least one chronic condition and at age 65, 77% of men and 85% of women 
have at least one chronic condition [61]. Health literacy plays a crucial role in chronic 
disease self-management. In order to systematically manage chronic conditions on a 
daily basis, individuals must be able to assess, understand, evaluate, and use health 
information [62]. According to the Adult Literacy and Life Skills Survey, more than 
half (55%) of working-age Canadians do not have adequate levels of health literacy 
and only one in eight adults (12%) over age 65 has adequate health-literacy skills 
[63]. Also, [1] specified that populations most likely to experience low-literacy levels 
are among those being asked to manage their condition such as older adults, ethnic 
minorities, people with low levels of educational attainment, people with low income 
levels, nonnative speakers of English, and people with compromised health [64].
Also, those with low literacy skills are not likely to attend voluntary peer-led 
self-management programs even if they are aware, they exist. In 2003, the Institute 
of Medicine in its priority areas for national action, identified self-management/
health literacy as an area that cut across many health problems [64]. Schloman [65] 
opines that “improved health literacy was put forward as a condition necessary to 
enable active self-management of patients for most conditions.”
Fourthly, health care costs; the additional costs of limited health literacy range 
from 3 to 5% of the total health care cost per year. Research has indicated that, insuf-
ficient health literacy has been associated with an increased need for disease man-
agement, higher medical service utilization among older, racial, ethnic minorities, 
and with low educational attainment [1]. Research conducted by the [66] in manag-
ing care, suggested that individuals with low health literacy have higher medical 
costs and are less efficient when using services than those individuals with adequate 
health literacy. Their findings estimated the costs associated with inadequate health 
literacy among adults at the national level to be $73 billion annually.
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Fifthly, health information demand has created discrepancies between the read-
ing levels of health-related materials and the reading skills of the intended audience. 
Often, the use of jargon and technical language made many health-related resources 
unnecessarily difficult to use [54]. The populations in both developing and devel-
oped countries are challenged with the increasing demands to understand and uti-
lize health information, which are some of the complexities that are facing modern 
health care systems [67]. Additionally, the increasing proportion of people living 
with chronic conditions, competencies for proactive self-management of health 
and participation in collaborative care have become key public health agendas. The 
ability to take active part in shared decision making with healthcare providers is 
important for adherence to treatment, self-management of chronic diseases [68].
Lastly, equity is a factor that suggests that low levels of health literacy often 
means that a person is unable to manage their own health effectively, access health 
services effectively, and understand the information available to them and thus 
make informed healthy decisions [54]. Researchers over the past two decades, have 
been investigating the importance of health literacy and have examined over 1600 
related research articles such as the field of “health care disparities” [69]. Improving 
the health literacy of those with the worst health outcomes is an important tool in 
reducing health inequalities [54].
It’s evident that the challenges with [70] equity may still exist today. Many 
countries have failed to document data about the population that will make infer-
ences about the disparities that have contributed to the lower quality of care. Due 
to the limited data about these disparities, situations that affects individuals with 
low literary skills are often times overlooked and efforts to address inequities in 
health care are rendered as ineffective. Furthermore, health care researchers are 
of the view that data to properly assess these disparities can be collected. However, 
health care organizations are lacking in the measurement tools to assess patient 
literacy in populations served by operating health care systems [70]. Isham [70] 
further lamented that quality measures for improving health literacy are lacking. 
Therefore, the current problems of low health literacy should perhaps be viewed 
less as a patient problem and more as a challenge to health care providers and health 
systems to reach out and more effectively communicate with patients. The United 
Nations Educational, Scientific and Cultural Organization (UNESCO) Institute of 
Statistics (UIS) projected that over 776 million adults, which is about 16% of the 
world’s adult population lacking basic literacy skills [71]. These figures appear to be 
alarmed by the strides that the human race has made in development of education. 
Additionally, a recent survey of health literacy among 2000 adults in the United 
Kingdom found that one in five people had difficulty with the basic skills required 
for understanding simple information that could lead to better health [72].
It seems that quality health care is advancing in the developed countries due to the 
developments in technology [73], while on the other hand, the population in devel-
oping countries is affected by low literacy levels due to the limited advancement of 
technology [74]. However, research has indicated that 60% of adult Canadians (ages 
16 and older) lack the capacity to obtain, understand and act on health information 
and services, and also the ability to make appropriate health decisions on their own. 
In addition, the proportion of adults with low levels of health literacy is significantly 
higher among certain groups. These findings raise questions of equity [54].
Findings from comparable studies done in Europe, Australia, Latin America and 
other countries have correlated literacy levels with access to education, ethnicity 
and age as determinants to better health care [75]. Other studies have indicated that 
having limited literacy or numeracy skills also acts as an independent risk factor 
for poor health, which lead to medication errors and insufficient understanding 
of diseases and treatments [76]. Additionally, [49] from their review determined 
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developments in technology [73], while on the other hand, the population in devel-
oping countries is affected by low literacy levels due to the limited advancement of 
technology [74]. However, research has indicated that 60% of adult Canadians (ages 
16 and older) lack the capacity to obtain, understand and act on health information 
and services, and also the ability to make appropriate health decisions on their own. 
In addition, the proportion of adults with low levels of health literacy is significantly 
higher among certain groups. These findings raise questions of equity [54].
Findings from comparable studies done in Europe, Australia, Latin America and 
other countries have correlated literacy levels with access to education, ethnicity 
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that there is a relationship between literacy and health outcomes that was directly 
corresponding to several adverse health-related factors, such as, knowledge about 
health and health care, hospitalization, global measures of health, and some 
chronic diseases.
In exploring the link between literacy and mortality, Baker and colleagues 
suggest that there is a strong correlation between inadequate health literacy—as 
measured by reading fluency—and increased mortality rates [77]. Neuroscience 
and Behavioral Health specialists opine that health literacy is essential to overall 
patient care. It’s very important for every citizen in both developed and developing 
countries to understand basic health information. This understanding will empower 
people to make better decision as it relates to self-care and medical decisions. 
Educating the population of any country about health is crucial in mitigating 
inequalities that exist in health care systems. It is evident that individuals with low 
health literacy have poorer health status and higher rates of hospital admission, are 
less likely to adhere to prescribed treatments and care plans, experience more drug 
and treatment errors, and make less use of preventive services [78].
Poor health literacy with limited access to education may result in a deficiency 
in patient self-management. According to [79] believes that lack of understanding 
of procedures of basic health information, will interfere with their ability to take 
better care of themselves and make health related informed decisions. Therefore, 
it’s evident that patients who are involved self-management will mostly experience 
positive health outcomes and place fewer demands on the healthcare system.
The role of healthcare facilities and health care professionals is to assist patients 
in becoming better in self-management and limit the patients’ dependency on the 
health care system. It’s important to understand that health literacy is pivotal in the 
management of chronic medical conditions. Patients need to learn and understand 
self-management by having access to health information which will enable them to 
better cope with daily challenges (includes a complex medical regimen, plan and 
make lifestyle adjustment) that comes with chronic illness [80].
Another major issue that affects both developed and developing countries is 
the cost that is attached to health care. Research has concluded that is difficult to 
correctly evaluate the real economic cost that is associated with low health literacy. 
Factors such as what constitutes health literacy and insufficient data collection on 
the frequency of low literacy help to compound the challenge of economic cost. 
Researchers believe that despite these challenges in evaluating the impact of limited 
health literacy studies that are available underscore the importance of addressing 
limited health literacy from a financial perspective [81].
Vernon et al. [82] revealed that the findings of a health literacy cost study 
that was based on an analysis of US National data revealed that the cost of low 
health literacy to the U.S. economy is in the range of $106–$238 billion annually. 
Additionally, he stated, “when one accounts for the future costs of low health 
literacy that result from current actions (or lack of action), the real present-day cost 
of low health literacy is closer in range to $1.6–$3.6 trillion” [82].
It is clear that tracking the economic cost associated with low health literacy 
will strongly depend on the strength of the economic status of the developed and 
developing countries. Rootman and Ronson [83] stated that inequality is another 
major factor that affects the citizens of all countries. They postulate that “a person’s 
literacy level is influenced by many factors and conditions; these determinants 
of literacy are similar to the determinants of health commonly referred to in the 
health promotion literature.” Studies have indicated that factors like education, 
personal ability, early childhood development, aging, living and working condi-
tions, gender and culture and language help to influence literacy rates in countries 
around the world [83].
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Research in the United Kingdom indicated [84] that low health literacy is 
emphatically connected with more unfortunate health outcomes, and every 
dynamic increment towards higher health literacy is related to a more prominent 
probability of participating in a solid and healthier way of life, explicitly eating 
at least five servings of fruits and vegetables and being a non-smoker. Likewise, 
[83] expressed that low levels of health literacy frequently imply that an individual 
cannot deal with their own wellbeing adequately, access health services viably, or 
comprehend the data accessible to them and therefore settle on educated and sound 
health choices. Enhancing the health literacy of those with the poor, negative health 
outcomes is a critical device in diminishing health inequalities [83].
It’s important for developing countries to comprehend that health literacy entails 
development of individual level of knowledge, personal skills and the confidence 
to take action to improve self-management and community health by encouraging 
changes in the personal lifestyle and living conditions. Therefore, health literacy is 
more than people reading pamphlets and making appointments but is the overall 
improvement in the individual’s ability to access health data and their capacity to 
effectively use that information [85].
In both developed and developing countries but mostly in developing nations, 
health care systems need to address the needs of communities and breaking 
down the barriers that exist through health literacy, such as, lack of compliance 
medication regime. Lack of health educators working with vulnerable citizens in 
communities like women, those living rural areas and immigrants. Other barriers 
like language, socio-political, economic and cultural barriers and time constraints 
pose challenges to health care providers and health literacy advancement. Research 
has shown that these vulnerable people have significantly worse outcomes which 
is associated with high mortality and morbidity rates due to the lack health literacy 
levels. Therefore, developing countries like the Caribbean in tackling the economic 
cost of low literacy must apply a comprehensive, and integrated health approach to 
the services that are important in transforming in the model of care [79].
Pan American Health Organization [79] reported that regardless of the improve-
ments has been achieved in health literacy, poverty and inequities remain a chal-
lenge in the Region. Recent data suggest that Latin America and the Caribbean 
(LAC) remains the most inequitable region in the world, with 29% of the popula-
tion below the poverty line and the poorest 40% of the population receiving less 
than 15% of total income. Such inequities are reflected in health outcomes: for 
example, the Region of the Americas did not achieve the Millennium Development 
Goal (MDG) target for the reduction of maternal mortality by 2015, and despite 
significant reductions in infant mortality, very sharp differences exist between 
countries. Without specific interventions to transform health systems, economic 
growth is not sufficient to reduce inequities.
As a developing country, Jamaica is confronted with many health issues. 
Specifically, there are concerns with an ever-aging population, which continues 
to grow in size at an astounding rate of 11.3% each year [86]. Coverson [45] asked 
these impertinent questions, “who will take care of this aging population, what 
services will be available, and how the elderly will maintain a reasonable quality 
of life are all questions that are facing Jamaica in the near future. People are living 
longer and with this increase in life-years come other concerns such as the cost 
of care, who will administer the care, and access to care as travel becomes more 
difficult with increased age.”
Paul and Bourne [87] suggested that this vulnerable group in the population 
that are affected by reading difficulties have greater challenges in understanding 
the high level of grammar associated with health care instruments, diagnostic 
tests, directions and medications. This lack of comprehension can result in patients 
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experiencing confusion in navigating the healthcare system, and are significantly 
handicapped in the task of self-management or caring for their family members.
4.3  Cultural issues affecting health literacy in developed and developing 
countries
Baker [88] concurring with other researchers agree that culturally, health care is 
multifaceted idea. National Center for Cultural Competence [89], culture has been 
defined as the “integrated pattern of human behavior that includes thoughts, com-
munications, actions, customs, beliefs, values and institutions of a racial, ethnic, 
religious or social group.”
State of illness is viewed through a cultural lens in countries around the world. 
With these cultural lens people summarize health and sickness and based on their 
perception will respond to the health message. It’s important to note that culture 
will help people determine what treatment options are best (by going to the medical 
doctor or the herbalist), and it helps people interpret symptoms [90]. It is impor-
tant to recognize that based on these cultural health beliefs that an individual has, 
will greatly impact how they think and feel about their health and health challenges. 
It also affects the kind of people that they seek care from and how they respond 
to recommendations to make changes to their lifestyle and how they accept health 
intervention messages [91].
Due the complex nature of health literacy and cultural practices, health literacy 
cannot have one “sprang” approach in reaching the populace. Health literacy is not 
determined solely by an individual’s capacity to read, understand, process, and 
act on health information. However, it’s dependent on the request that individuals 
make for health information and their ability to decode, interpret, and understand 
the information presented. Furthermore, health literacy is not constant, but is a 
dynamic state that may change with the situation [88]. Researchers have agreed that 
in order to effectively deal with low health literacy in the health care system, there 
needs to be an aggressive research agenda that will in cooperate evidence base tools 
that will provide relevant data in order to address these challenges [92].
Cultures also vary in their styles of communication, in the meaning of words and 
gestures, and even in what can be discussed regarding the body, health, and illness. 
Health literacy requires communication and mutual understanding between patients 
and their families and healthcare providers and staff. Culture and health literacy, 
both influences the content and outcomes of health care encounters [29]. Cooper 
and Roter [93] review the relationship that exists between the relationship between 
culture, patient-provider interaction, and quality of care and have concluded that 
culture gives significance to health information and messages. The awareness that 
people have about the definitions of health and illness, preferences, language and 
cultural barriers, and stereotypes are strongly influenced by the individual’s culture 
which can greatly sway health literacy and health outcomes. Furthermore,  others 
challenges are developed due to the different educational backgrounds among 
patients and providers and those responsible to create health information can lead to 
cultural challenges based on the wording used to share the information [93].
Research done on the importance of culture and health literacy in European-
American cultural groups indicated that the use of language differs in discussing 
symptoms such as pain [94–95]. Base on the cultural, linguistic differences were 
linked with changes in diagnoses, regardless of symptomology. African-American 
patients frequently experience shorter physician-patient interactions and less 
patient-centered visits than Caucasian patients [93, 96].
With the ever increasing melting pot of ethnicity in countries around the world, 
health care systems are forced to recognize these different ethnic groups with 
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cultural diversity in order to be inclusive [93]. Therefore, cultural, social, and fam-
ily norms have transformed the attitudes and beliefs which will significantly impact 
the levels of health literacy (native language, socioeconomic status, gender, race, 
and ethnicity are considered as influencers that limits person’s control which affects 
his or her ability to participate fully in a health-literate society [97]. It behooves the 
health care providers to properly utilize the various modes of communication such 
as news publishing, advertising, marketing, and the plethora of health information 
sources available through electronic channels are also integral to the social-cultural 
landscape of health literacy when communicating with cultural masses [29].
By incorporating a greater focus on health literacy, health care professionals will 
move closer toward a patient-centered health care system (Figures 1 and 2).
Governments around the world must understand that need to develop a health 
care system that works is not the burden of health care consumer. The need to 
improve health literacy must be seen as a partnership between public and private 
organizations whose primary focus is to help citizens become health literate. This 
cohesive partnership will help both developed and developing nation’s realized 
improvements in health literacy will play a major role in improving health care 
systems and the holistic health for their citizens [73].
Since health literacy is not constant, but dynamic, governments must observe 
health literacy as fundamental to health, and essential for improving quality of 
patient care. Low levels of health literacy present a formidable challenge to the wide-
spread and effective use of patient self-management [99]. However, these challenges 
can be met. Although, health literacy continues to get more attention at the national 
level and economic cost becomes visible, improving health literacy will be crucial in 
reducing adverse outcomes that are connected with low health literacy [73]. Within 
the twenty-first century there is no universal solution, but by gathering relevant data 
and implementing best practices can be strategies that can be steadily used to improve 
health literacy for populations around the world. By simplifying health literacy infor-
mation which will increase the usability of this information must be the priority focus. 
Figure 2. 
The intersection of health literacy with health care improvement [98].
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When patients can relate health information in plain language in both the written and 
spoken formats will help in improving the decision-making capacity of the client [92]. 
The method of assessing and responding to health literacy at the governmental level 
has been a progression in the focus of health literacy as a responsibility of the patient. 
However, organizations and systems are accountable for designing service delivery 
that challenges the health literacy needs of the clients of health care providers [99].
5. Recommendations
Governments, policy makers, organizations, health practitioners and commu-
nity members must work in partnership to address health literacy issues contribut-
ing to poor health outcomes such as mortality and morbidity. We are therefore 
recommending the following:
• Implementing the Ophelia (Optimizing Health Literacy and Access to health 
information and services) Australian approach in our health care system and in 
extent in all developing countries. This approach involves the collaboration of a 
wide range of healthcare professionals, government leaders or representatives, 
community health center or hospital patients and leaders to develop health 
literacy interventions that are based on needs identified within a hospital or 
community.
• Develop and implement policies that promote documentation of health literacy 
issues and the implementation of targeted responses.
• Develop and implement policies that promote equitable access to health 
information and services for all citizens.
6. Conclusions
This visualization for health literacy as an intervention to reduce hospital 
mortality and morbidity rates can be effective as the data presented shows the 
importance of meeting the needs of patients with low health literacy in Jamaica. 
Healthcare professionals have an important role to play, but the responsibility for 
achieving real progress for patients facing challenges related to health literacy must 
extend to greater government involvement by creating health literacy policies and 
programs in both rural and urban areas.
Greater emphasis needs to be placed where the hard-to-reach or disadvantaged 
or vulnerable groups which include the elderly, children and patients with disability 
(mental/physical/intellectual). In Jamaica, we are still stuck at the developmental 
stage of understanding the scope of health literacy and the challenges patients face 
and developing cultural relevant interventions to address them. The relationship 
between health literacy and health outcomes such as mortality and morbidity needs 
to be explored through further research. The interventions identified in this chapter 
are stepping stones which need significantly greater support, resources for research 
and implementation of interventions.
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Nutrition and Hospital Mortality, 
Morbidity and Health Outcomes
Donnette Wright
Abstract
Nutrition has a strong positive linear relationship with hospitalisation, recov-
ery and death. Nutritional status serves as an independent predictor of hospital 
morbidity and mortality. There is an ensuing academic debate concerning the role 
and magnitude of nutrition in modifying health outcomes and the strategies that 
are to be employed to ensure nutritional adequacy. Professional, skill, knowledge 
and experience are important correlates that may modify patient outcomes, but 
hospitals continue to be under-resourced even in developed states. It is imperative 
that current standards, recommendations and policies be examined with the view 
to aligning the appropriate needs and services to realise positive gains with hospital 
mortality and morbidity.
Keywords: nutritional adequacy, malnutrition, undernutrition, nutritional support, 
obesity paradox, hospital mortality
1. Global epidemiology and trends in malnutrition
The incidence of malnutrition has expanded exponentially over the last three 
decades. At either ends of the nutritional spectrum, malnutrition is concerning to 
health care professionals and transcends the economic status worldwide, affect-
ing both developed and developing countries. According to the World Health 
Organization, the incidence of malnutrition is declining among children but 
remains at critical levels. In 2017, globally there were 151 million children under 
5 years of age who were stunted, 51 million children classified as wasted and 38 
million children who were overweight. Alternatively, The WHO identifies that 
global adult undernutrition examined using low body-mass index (BMI) as a proxy 
has decreased from 13.8% in 1975 to 8.8% in 2014; corresponding levels for women 
are 14.6 and 9.7%. Conversely, the incidence of malnutrition on the other extreme 
(overnutrition) was identified as being 1.9 billion among adults (accounting for 
38% of the global adult population). Malnutrition has been defined as a health 
condition where there is an imbalance in the body’s supply and usage of energy, 
protein and other vital nutrients resulting in discernible physiological changes 
and clinical health outcomes [1]. The epidemiology of malnutrition is difficult 
to track due to the expansive nature of the definition. Many studies reference 
malnutrition as undernutrition concerning only weight but the umbrella term also 
includes conditions of micronutrient deficiencies such as iron, calcium, vitamin A, 
vitamin D, magnesium, iodine, and vitamin B12 which are the leading deficiencies 
globally. Moreover, overnutrition including overweight and obesity is often not 
classified as malnutrition, but the concept encompasses these states of nutrition 
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and is important in the public health predictions for non-communicable diseases. 
Nutritional deficiencies are ranked in the top 20 leading worldwide disease and 
disability burden in 2016, according to the Institute of Health Metrics Evaluation 
[2], and is a pivotal global concern (see Figure 1).
The prevalence of malnutrition in hospitalised adults has been extensively 
reported in the international literature and varies between 13 and 78% among 
acute-care patients [3]. Reports pertaining to Latin America describe adult specific 
values with a much narrower range, with prevalence levels in hospitalised adults 
totalling 20–50% [4]. The variability in data may be due to tautology of the term, 
the assessment criteria and variations in institutions. Nevertheless, the impact on 
health outcomes are consistent across studies.
2. Outcomes of malnutrition
The effects of malnutrition are extensive and include delayed recovery and pro-
longed hospital stay, increased risk of morbidity and mortality, increased general 
practitioner visits, and an increased probability of admission to tertiary care facili-
ties [3]. Correspondingly, other literature supports these data and reports that poor 
nutritional states are associated with increased morbidity and mortality, increased 
length of hospitalisation, more frequent re-admissions, increased infectious and 
non-infectious clinical complications and increased healthcare costs [4].
Hospital admissions, duration of hospitalisation and the economic burden of 
malnutrition have been studied extensively. Contemporary evidence points to 
a disparity in the length-of-stay (LOS) of adequately-nourished patients when 
compared with malnourished patients. South African data points to an observation 
that malnourished patients’ LOS approximates 4½ days, which was 43% longer 
than the stay of the well-nourished patients. Earlier evidence identified an even 
Figure 1. 
The global burden of disease. Source: Ritchie and Roser [2].
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wider variance between the two states of nutrition, where malnourished patients 
had demonstrably significantly higher incidence of complications (27.0 vs. 16.8%), 
increased mortality (12.4 vs. 4.7%), longer LOS (mean of 16.7 vs. 10.1 days) and 
increased hospital costs [5]. Congruently, Canadian based assessments have also 
found that malnutrition directly contributes to lengthy hospital stay. After control-
ling for demographic, socioeconomic, and disease-related factors and treatment, 
malnutrition at admission was independently associated with prolonged LOS [6]. 
It was estimated that nutritionally at-risk patients have a fourfold increased cost of 
hospital care when compared with well-nourished patients in part due to their delay 
in recovery and the protraction of their hospitalisation. Moreover, in the United 
Kingdom in 2009, health costs associated with malnutrition was quantified as being 
at least £13 billion annually [3].
Though undernutrition is a public health issue that undermines the health 
outcomes of hospitalised patients, malnutrition in the form of overnutrition is also 
a complex public health challenge with debilitating impact on clinical outcomes 
and hospitalisations. Worldwide, at least 2.8 million people die each year because 
of overweight or obesity, and an estimated 35.8 million (2.3%) of global disability 
adjusted life years (DALYs) are caused by overweight or obesity [7, 8]. Weight 
related malnutrition is classified by several organisations including CDC, UNICEF 
[9] and WHO. The World Health Organization’s classification is made using weight 
and height indices and is outlined in Table 1.
Current epidemiological data provide concerning evidence of the global expan-
sion of overnutrition. While substantial work has been undertaken to curtail the 
incidence of undernutrition which has improved over the last decade, there has 
been a significant increase in the incidence of overnutrition with corresponding 
increases in the prevalence of non-communicable diseases and poor quality of life. 
Classification BMI (kg/m2)
Principal cut-off points Additional cut-off points
Underweight <18.50 <18.50
 Severe thinness <16.00 <16.00
 Moderate thinness 16.00–16.99 16.00–16.99
 Mild thinness 17.00–18.49 17.00–18.49
Normal range 18.50–24.99 18.50–22.99
23.00–24.99
Overweight ≥25.00 ≥25.00
 Pre-obese 25.00–29.99 25.00–27.49
27.50–29.99
 Obese ≥30.00 ≥30.00
  Obese class I 30.00–34.99 30.00–32.49
32.50–34.99
  Obese class II 35.00–39.99 35.00–37.49
37.50–39.99
  Obese class III ≥40.00 ≥40.00
Source: Adapted from WHO (1995, 2000, 2004).
Table 1. 
International classification of adult underweight, overweight and obesity using to BMI.
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The increase in the rates of obesity and overweight status is not only evident in 
developing and Agrarian societies but is also featured prominently in industrial 
societies. Figure 2 provides a summary of the status of obesity and overweight in 
WHO regions in 2015 Global Health Observatory data. The WHO makes an even 
more stark comparison of developing and developing countries, the Organisation 
suggests that the prevalence of elevated body mass index increases with the income 
level of countries up to upper middle-income levels. The prevalence of overweight 
in high income and upper middle-income countries was more than twofold greater 
than that of low and lower middle-income countries.
Overweight and obesity influence health outcomes and hospitalisation. The 
prevalence of obesity is high among patients with type 2 diabetes and this may 
result in the omission of nutritional assessments for these patients [10]. Current 
evidence also identifies positive health outcomes associated with obesity in spe-
cialised admitted patients. European data provide evidence of lower in-hospital 
mortality and length of ICU stay in overweight and morbidly obese critically ill 
patients and is consistent with earlier studies that reported better clinical out-
comes for critically ill patients with increased BMI [11]. The factors that underpin 
the physiological benefits of increased BMI in critically ill patients are related to 
the adequacy of metabolic substrates, the increased capacity for catabolism and 
increased energy reserves. However, the explanatory factors of improved mortal-
ity rates in ICU has not been well examined and many others have been advanced 
including differences in adipokines and inflammatory mediators, such as leptin and 
interleukin-10, secreted by fat cells, which are thought to have attenuative inflam-
matory properties thereby theoretically improving survival during critical illness. 
Another credible explanation is that persons with higher BMI may have lower 
severity of illness than their normal BMI counterparts through intangible means 
[11]. The nutritional status of ICU patients provides an interesting counterpoint to 
general hospital admissions, however global data on the epidemiology of obesity 
among patients admitted to ICUs remains limited. Yet, such data are important to 
understand the possible regional variability of the burden imposed by obesity on 
outcome and utilisation of healthcare resources. Correspondingly, other European 
evidence supports this report and identified a concept called the “obesity paradox” 
where a seemingly negative health condition (overnutrition) is associated with a 
Figure 2. 
Global overweight status. Source: [7], concerning WHO regions for Africa, Americas, Eastern Mediterranean, 
Europe and South East Asia Regions and WHO Western Pacific Region.
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positive clinical outcome (reduced hospital length of stay). Shorter hospital stay 
was reported in populations other than critically ill patients. Parissis et al., [12] 
found that patients with chronic heart failure, who also had higher BMI had associ-
ated lower in-hospital mortality.
Alternatively, and much more common are the negative health outcomes 
associated with overnutrition. There is a strong positive linear relationship between 
obesity, overweight and the incidence of non-communicable diseases. There is an 
analogous increase in the prevalence of comorbidities in tandem with BMI par-
ticularly concerning arterial hypertension, diabetes mellitus, and dyslipidaemia. 
Moreover, current evidence identified that overweight/obese patients represented 
most of Acute Heart Failure cases, as well as had a higher prevalence of non-
cardiovascular comorbidities [12]. Furthermore, North American statistics provide 
evidence of an inverse near-linear relationship with in-hospital mortality and BMI 
[12]. Moreover, overnutrition is associated with an increased risk of worsened 
health status in diabetic patients. The evidence points to poor glycaemic control for 
obese diabetics when compared to normal weight diabetics [10].
3. Correlates and determinants of malnutrition
The paradigm of malnutrition is considerable, and the concept is linked with 
many factors. These determinants are usually categorised as clinical and social. 
Figure 3 provides a summary of the determinants and correlates of malnutrition.
There are six major physiological factors that are described as influential on 
malnutrition statuses among people. According to Triantafillidis et al. [14] the six 
main physical determinants of malnutrition, particularly undernutrition, are:
1. Decrease in oral intake due to primary physiological changes or secondary to 
health effects
a. Restrictive diets such as low carb, very low carbohydrate diets (VLCD), low 
fat, veganism among others
b. Therapeutic fasting related primarily to presenting health condition such 
as in gastrointestinal disorders like Crohn’s and ulcerative colitis and with 
bowel prep before gastrointestinal surgeries, or due to diarrhoea, abdominal 
pain, nausea, and vomiting
c. Alteration in taste due to drugs, vitamin and mineral deficiencies including 
in zinc deficiency, and with proinflammatory mediators
d. Anorexigenous effect of proinflammatory cytokines
2. Gastrointestinal losses which impair energy and nutrient balances
a. Diarrhoea
b. Rectorrhagia (rectal bleeding without faeces)/hematochezia (bleeding with 
stools)
c. Loss of mucus and electrolytes
d. Protein-losing enteropathy (disease of the small intestine)
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positive clinical outcome (reduced hospital length of stay). Shorter hospital stay 
was reported in populations other than critically ill patients. Parissis et al., [12] 
found that patients with chronic heart failure, who also had higher BMI had associ-
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[12]. Moreover, overnutrition is associated with an increased risk of worsened 
health status in diabetic patients. The evidence points to poor glycaemic control for 
obese diabetics when compared to normal weight diabetics [10].
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The paradigm of malnutrition is considerable, and the concept is linked with 
many factors. These determinants are usually categorised as clinical and social. 
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malnutrition statuses among people. According to Triantafillidis et al. [14] the six 
main physical determinants of malnutrition, particularly undernutrition, are:
1. Decrease in oral intake due to primary physiological changes or secondary to 
health effects
a. Restrictive diets such as low carb, very low carbohydrate diets (VLCD), low 
fat, veganism among others
b. Therapeutic fasting related primarily to presenting health condition such 
as in gastrointestinal disorders like Crohn’s and ulcerative colitis and with 
bowel prep before gastrointestinal surgeries, or due to diarrhoea, abdominal 
pain, nausea, and vomiting
c. Alteration in taste due to drugs, vitamin and mineral deficiencies including 
in zinc deficiency, and with proinflammatory mediators
d. Anorexigenous effect of proinflammatory cytokines
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stools)
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3. Metabolic disorders which interferes with energy balance
a. Increase in resting energy expenditure due to inflammation, fever, and 
sepsis
b. Enhanced fat oxidation
4. Increase in nutritional requirements due to increase substrate requirement 
for macro and micronutrients with subsequent switch from anabolism to 
catabolism
a. Inflammatory states
b. Increased basal oxidative metabolism—including during fever
c. Infectious complications-with activated immune response
d. Postsurgery with substantial tissue repair
5. Drug interactions limiting absorption, digestion and usage of essential micro-
nutrients—vitamins, minerals and electrolytes
a. Corticosteroids and calcium reabsorption
b. Corticosteroids and protein catabolism—influencing turnover and nitrogen 
balance
c. Salazopyrin and folate absorption
d. Methotrexate and folates
e. Cholestyramine and fat-soluble vitamins
f. Antimicrobials esp. cephalosporins and vitamin K; inhibit endogenous 
metabolism and intestinal absorption
g. Antisecretors and iron
6. Gastrointestinal or support organ structural dysfunction resulting in poor 
absorption of nutrients
a. Reduction of the absorptive surface due to intestinal resection and enteric 
fistulas and high output fistulas
b. Blind loops and bacterial overgrowth
c. Poor absorption of bile salts in ileitis or resection
d. Mucosal inflammation and inflammatory diseases [14]
Alternately, the determinants of overnutrition are fewer and varies widely from 
those resulting in undernutrition, however the concept of energy and food intake is 
consistent across malnutrition categories. There are definitive proponents of obesity 
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development. It is documented that increased consumption of energy dense foods 
which are correspondingly poor in micronutrients, greater than physiologic demand 
will lead to weight accumulation, shifting the beam of the pendulum from balance 
to excess [10]. North American data identifies biological, behavioural and social 
contributors of obesity, insomuch as Lifshitz and Lifshitz [15] proposes that the 
causes of obesity are multifactorial, they include:
1. A genetic predisposition
2. Hormonal activity
3. Health status and disease burden
4. An environmental susceptibility to gain weight
5. Increased energy intake
6. Reduced energy expenditures
7. Structural environmental changes creating an obesogenic environment
8. Abundance of high-caloric density, low-quality food
9. Food selection/preparation
10. National and international food policies
The factors increasing the risk of malnutrition exist for malnourished states 
central to as well as external to hospitalisation. Though the factors outlined hitherto 
contributes significantly to hospital-based malnutrition, the unique concept of 
hospitalisations worsens the risk and the incidence of malnutrition. In secondary 
care facilities malnutrition, and more frequently undernutrition, develops as a 
result of insufficient energy and nutrient intake, impaired digestion/absorption/
Figure 3. 
Factors influencing malnutrition. Source: Bapat et al. [13], p. 2.
Strategies to Reduce Hospital Mortality in Lower and Middle Income Countries (LMICs)...
42
3. Metabolic disorders which interferes with energy balance
a. Increase in resting energy expenditure due to inflammation, fever, and 
sepsis
b. Enhanced fat oxidation
4. Increase in nutritional requirements due to increase substrate requirement 
for macro and micronutrients with subsequent switch from anabolism to 
catabolism
a. Inflammatory states
b. Increased basal oxidative metabolism—including during fever
c. Infectious complications-with activated immune response
d. Postsurgery with substantial tissue repair
5. Drug interactions limiting absorption, digestion and usage of essential micro-
nutrients—vitamins, minerals and electrolytes
a. Corticosteroids and calcium reabsorption
b. Corticosteroids and protein catabolism—influencing turnover and nitrogen 
balance
c. Salazopyrin and folate absorption
d. Methotrexate and folates
e. Cholestyramine and fat-soluble vitamins
f. Antimicrobials esp. cephalosporins and vitamin K; inhibit endogenous 
metabolism and intestinal absorption
g. Antisecretors and iron
6. Gastrointestinal or support organ structural dysfunction resulting in poor 
absorption of nutrients
a. Reduction of the absorptive surface due to intestinal resection and enteric 
fistulas and high output fistulas
b. Blind loops and bacterial overgrowth
c. Poor absorption of bile salts in ileitis or resection
d. Mucosal inflammation and inflammatory diseases [14]
Alternately, the determinants of overnutrition are fewer and varies widely from 
those resulting in undernutrition, however the concept of energy and food intake is 
consistent across malnutrition categories. There are definitive proponents of obesity 
43
Nutrition and Hospital Mortality, Morbidity and Health Outcomes
DOI: http://dx.doi.org/10.5772/intechopen.84282
development. It is documented that increased consumption of energy dense foods 
which are correspondingly poor in micronutrients, greater than physiologic demand 
will lead to weight accumulation, shifting the beam of the pendulum from balance 
to excess [10]. North American data identifies biological, behavioural and social 
contributors of obesity, insomuch as Lifshitz and Lifshitz [15] proposes that the 
causes of obesity are multifactorial, they include:
1. A genetic predisposition
2. Hormonal activity
3. Health status and disease burden
4. An environmental susceptibility to gain weight
5. Increased energy intake
6. Reduced energy expenditures
7. Structural environmental changes creating an obesogenic environment
8. Abundance of high-caloric density, low-quality food
9. Food selection/preparation
10. National and international food policies
The factors increasing the risk of malnutrition exist for malnourished states 
central to as well as external to hospitalisation. Though the factors outlined hitherto 
contributes significantly to hospital-based malnutrition, the unique concept of 
hospitalisations worsens the risk and the incidence of malnutrition. In secondary 
care facilities malnutrition, and more frequently undernutrition, develops as a 
result of insufficient energy and nutrient intake, impaired digestion/absorption/
Figure 3. 
Factors influencing malnutrition. Source: Bapat et al. [13], p. 2.
Strategies to Reduce Hospital Mortality in Lower and Middle Income Countries (LMICs)...
44
utilisation or loss of nutrients due to illness or trauma through wounds, fistulas, or 
excreta as well increased metabolic demands during illness, recovery, and physio-
logical response [4]. There remains no consensus on the definition of malnutrition, 
especially undernutrition, with a profusion of criteria possibly explaining some 
of the inconsistencies in the prevalence rates reported in the literature. Generally, 
unintentional weight loss >5% in a short period of time (over 3–6 months) and 
decreased food intake are among the definitive parameters of undernutrition 
[4]. Consistent with the challenges in defining malnutrition, so too is there chal-
lenge in delineating all the factors that correlate with malnutrition, particularly 
undernutrition.
Supportive evidence precedes these assertions and describe the causes of 
“disease-related malnutrition” as being inclusive of insufficient food/nutrient 
intake, impaired nutrient digestion and absorption and increased requirements for 
nutrients with increased losses (e.g., from wounds, malabsorption) and catabolism 
[1]. While other evidence points to a strong social link, where nutritional status 
at hospital admission is said to be compounded by primary malnutrition mainly 
reflecting poor socioeconomic conditions, and secondary malnutrition usually 
influenced by the impact of degenerative, terminal and chronic diseases [16].
Acute malnutrition takes place in a few weeks to months, it primarily affects 
lean body stores and is usually managed effectively to prevent permanent impact, 
especially in children. It occurs in a range of instances including during emer-
gencies, seasonally and endemically [17]. These situations usually contribute to 
undernutrition through severe restrictions to nutrient and energy supply. In the 
former case, hospital-based emergencies may result in medium term therapeutic 
fasts, while in countries which rely heavily on agriculture and have variable weather 
pattern, food security may be critically impacted creating a unique form of dietary 
restriction. In undernutrition, there is a greater risk of death which is related not 
only to the infection but also to the loss of muscle mass with concordant limits to 
immunity and primary metabolic functions. Fat stores, which are used up in cases 
of undernutrition without infection, may also play a role in survival and regulate 
bone linear growth [17].
4. At risk groups
In as much as malnutrition is debilitating and associated with severe health out-
comes, there are vulnerable groups for which malnutrition, particularly undernutri-
tion, is more likely to affect and by extension more probable to result in death. The 
literature suggest that malnutrition is a problem in many different disease groups, 
including cancer (5–80%), neurology (4–66%), surgical/critical illness (0–100%), 
respiratory disease (5–60%), gastrointestinal and liver disease (3–100%), HIV/
AIDS (8–98%) and renal disease (10–72%) [1]. Over a similar period in Cuba the 
rates of undernutrition were alarming 41.2% were classified as undernourished 
and 11.1% of patients were considered severely undernourished. Malnutrition 
rates increased progressively with prolonged length of stay [18]. Current evidence 
highlights that patients who are hospitalised are at risk of developing iatrogenic 
malnutrition or hospital-based malnutrition due to several reasons. Patients admit-
ted in hospitals, for instance after an acute exacerbation of a chronic condition, 
are at high risk of developing disease-related malnutrition (DRM) a consequence 
of loss of appetite, poor nutritional intake, and disease-related catabolism and 
in severe instances cachexia [19]. In addition to the clinical conditions that may 
predispose patients to malnutrition, age and gender are also factors which create 
additional risk. Children and infants with limited physiological and nutritional 
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reserves, pregnant women who must physically meet her needs and that of a grow-
ing foetus as well as the elderly are numbered among the vulnerable, nutritionally 
at-risk group. Hospitalised elderly patients are particularly vulnerable to develop 
DRM because of poor nutritional antecedents including decreased fat free mass and 
impaired protein, energy, and fluid intake [19]. Consequently, care must be taken 
to screen, assess, manage and follow up patients who are at-risk of malnutrition in 
an effort to reduce the associated risk of mortality and morbidity across differing 
health conditions/disease states and the lifecycle [20].
5. Malnutrition across the lifespan
Negative health outcomes resulting from poor nutrition is pervasive across all 
life stages and impacts individuals differently in each group due to physiological and 
developmental differences among groups. Consequently, health care professionals 
must be keen to ensure that the unique characteristics and risks in each group are 
evaluated. Therefore, international organisations such as PAHO, WHO and CDC 
have instituted concerted efforts, but the rates and impact of childhood malnutri-
tion continues to be extensive. Childhood is characterized by a period of depen-
dence, rapid growth and limited nutritional reserves accordingly, parental neglect, 
limited knowledge and socioeconomic capacity may negatively influence nutri-
tional adequacy. Globally childhood malnutrition continues to be a public health 
problem with alarming statistics in 2015, out of the 1.5 million children who died, 
nearly half (45%) of these deaths resulted from malnutrition or its correlates [21]. 
In the Latin America and the Caribbean, the rates are more concerning with infant 
mortality rate being 11 per 1000 live births in Barbados [22]. Furthermore, infants 
and children exposed earlier and more sustainably to poor states of nutrition have 
a greater probability of experiencing more severe and chronic health outcomes as 
a result. In utero as well as cohort studies of the Latin Americas and the Caribbean 
and European societies suggest that foetus exposed to poor maternal nutrition, and 
children 0–6 months old exposed to poor nutritional profiles are more likely to be 
hospitalised, exhibit mental disorders such as personality and schizoid disorders 
and have chronic diseases including hypertension and diabetes [22, 23]. Moreover, 
European evidence points to greater episodes of diarrhoea, vomiting, poor recovery, 
longer hospital stays and greater health care costs in admitted children with body 
mass indices less than two standard deviations in children compared to healthy 
controls [24]. Nevertheless, the morbidity associated with nutritional inadequacies 
in children can be attenuated with early and appropriate nutritional interventions. 
Studies concerning the Caribbean and West African population have shown that the 
rate of hospitalisation and mental illness associated with poor childhood nutrition 
declined with nutritional supplementation in both Barbados and Mauritius [23].
Similar to the physiological impact in infancy and childhood, pregnancy and 
lactation create nutritional vulnerabilities for the foetus and the mother. The addi-
tional metabolic demands, nutritional requirements of the foetus and the capacity 
to support the organ changes coupled with emotional and physiological factors 
limiting dietary intake increase the risk of nutritional inadequacy in pregnancy. 
Current evidence suggests that it increases the risk of morbidity and mortality 
for both the mother and the unborn child. In Latin America, there are reports of 
a lack of specialised tool to examine maternal nutritional states as well as a lack of 
protocols to guide nutritional support and intervention [21]. In pregnancy, poor 
maternal weight gain, low haemoglobin levels, and impaired fasting plasma glucose 
levels, as well as poor maternal dietary intake and physical inactivity are important 
predictors of infant mortality, maternal mortality, low birth weight and poor infant 
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tional metabolic demands, nutritional requirements of the foetus and the capacity 
to support the organ changes coupled with emotional and physiological factors 
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Current evidence suggests that it increases the risk of morbidity and mortality 
for both the mother and the unborn child. In Latin America, there are reports of 
a lack of specialised tool to examine maternal nutritional states as well as a lack of 
protocols to guide nutritional support and intervention [21]. In pregnancy, poor 
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growth and development [21]. The authors suggest that assessment, screening, 
follow-up and maternal care are important modulators of these outcomes.
For adolescents, the portion of the lifecycle is characterized by rapid growth 
and organ development, greater autonomy and independence, access to media and 
dietary advice. Contingent on the adolescent’s support and capacity to negotiate 
these changes he may be at risk of developing micronutrient deficiencies such as 
iron and calcium, or experience macronutrient imbalances associated with obesity 
and wasting as well as eating disorders such as anorexia nervosa and bulimia [25]. 
Growth should be monitored at regular intervals throughout childhood and ado-
lescence and should also be measured every time an adolescent visits a healthcare 
facility for preventive, acute, or chronic care. In children ages 2–20 years several 
nutritional and developmental indices should be measured as a standard procedure 
to identify and treat potential nutritional risks and disorders including standing 
height-for-age, weight-for-age, and body mass index (BMI)-for-age [26].
While adolescence malnutrition is plagued with equal risks of acute and 
chronic outcomes, in adulthood the risks associated with nutritional imbalances 
have greater links to chronic illnesses such as cardiovascular and endocrine 
disorders. These disorders worsen morbidity risk in nutritionally unhealthy adults 
through poorer quality of life and longer periods of disability adjusted life years 
(DALY) mainly as a result of the contribution of overweight and obesity. Similarly, 
underweight, using mid upper arm circumference as a proxy for assessment, 
has shown strong negative correlations with in-hospital mortality in adults. It 
accounted for a nearly (3.8) fourfold increased risk of in-hospital mortality when 
compared with healthy controls [27]. Other evidence points however to a protec-
tive effect of obesity on in-hospital mortality in adults where odds of death was 
0.9 and 0.7 in overweight and obese patients compared to normal weight adult 
counterparts. Other evidence however confirmed the findings of Asiimwe [27] 
inasmuch as it reports that the odds of dying were higher in hospitalised under-
nourished adult patients [28].
Nutritional health maintenance and its sequelae of outcomes are similarly 
perplexing in the elderly. They have a double burden of increased micronutrient 
requirements such as iron, calcium, and phosphorus with a discordant reduction in 
the requirement for macronutrients. In the face of this conundrum, the health care 
provider must be careful of the nutritional prescriptions to balance macronutri-
ent requirements to attenuate chronic disease risk as well as to maintain adequate 
micronutrient requirements to prevent and manage important metabolic changes 
associated with the physiological features of aging. Furthermore, the older adult 
is described as nutritionally vulnerable because he has reduced physical reserve 
that restricts the ability to mount a vigorous recovery when there is an acute health 
threat or stressor [29]. In developing as well as developed countries malnutrition is 
identified as an independent predictor of mortality. The mortality rate in malnour-
ished elderly Brazilians aged between 60 and 69 years was 3.34 deaths per 1000 
inhabitants, and among those aging 70 years and older, 11 deaths per 1000 inhabit-
ants [30]. The factors contributing to the elderly’s nutritional vulnerability include 
multiple medical conditions, and polypharmacy, physiological changes affecting 
intake and absorption including xerostomia, anorexia of aging and achlorhydria, 
obesity, and limited socioeconomic resources. Conversely, having adequate muscle 
mass, replete micronutrient stores, healthy dietary practices and adequate social 
support are protective factors against nutritional inadequacy in the elderly popula-
tion [29]. Consistent across all life stages is the risk of nutritional ill health, unique 
to each segment of the cycle is a physiological and development paradigm that 
creates a distinctive risk for the individual. Critical to the successful negotiation of 
the life stage is the public health role that providers play, they must be equipped to 
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screen, assess, diagnose, and prescribe appropriate individualised plans and evalu-
ate nutritional outcomes. It is important therefore for the health care provider to be 
conversant regarding the procedures for managing both elements of the spectrum 
of malnutrition.
6. Management of malnutrition
Comparable with the debate concerning the criteria for defining undernutrition, 
there continues to be a rigorous academic discourse surrounding the management 
of undernutrition.
Though the debate is still raging, institutes such as BAPEN, ASPEN and ESPEN 
and health professionals have advanced nutritional prescriptions linked to the 
energy, amino acid and electrolyte needs. Protein and energy supply in undernour-
ished patients contribute to supporting metabolic reactions, providing substrates 
for immune functions and expansion of lean body reserves, while electrolytes and 
major minerals such as iron, sodium, phosphorus and potassium are essential for 
electrical and neuronal conductivity and several metabolic homeostatic reac-
tions. Energy and protein recommendations are usually the most varied elements 
of the debate, nevertheless contemporary and classical evidence converges on 
the general recommendations for nutritional support of undernourished clients. 
These patients should be prescribed a diet based on the following allowances: 
protein, 1.1–1.5 g/kg; calories, 30–35 kcal/kg; sodium, 87–120 mEq/day; potas-
sium, 1.1–1.5 mEq/kg; phosphorus, <17 mg/kg. Additional nutritional supports in 
the form of high-protein or high-protein and high-calorie supplements were also 
provided to individual patients whose weight was <80% of their habitual body 
weight, if they had more than 3 kg (5–7 lb) of weight loss in a month, and/or their 
serum albumin was <3.5 g/dl [31, 32]. Despite the benefits that can be accrued from 
nutritional support, the problem is still evident in the Low and Middle-Income 
countries of the Latin Americas. In eight Latin American countries (Argentina, 
Brazil, Chile, Colombia, Ecuador, Mexico, Panama, and Peru), malnutrition was 
found to be prevalent among hospitalised patients and caloric intake failed to meet 
targeted energy delivery in 40% of hospitalised adults receiving nutrition therapy. 
The evidence suggested that supplemental administration of parenteral and 
enteral nutrition was associated with improved energy and protein delivery and 
reduced mortality levels [33].
For children, malnutrition-especially undernutrition may be more incestuous 
and accompanied by infectious diseases, worm and helminth infections and involve 
both macro and micronutrient deficiencies. Current evidence outlines that child-
hood malnutrition is a significant contributor to mortality rates of children under 
five. The risk of death may be attenuated by energy supply dependent on calorimet-
ric determinants and earlier antibiotic therapy [34].
7. Nutritional screening, assessment and evaluation
To effectively manage undernutrition, patients’ nutritional status must be 
determined, and the nutritional prescription individualised based on their needs. 
Screening and assessment are the procedures necessary for the classification of 
client’s nutritional status. Furthermore, nutritional risk screening is an important 
modulator of mortality and morbidity risk particularly in hospitalised surgical 
patients [35]. Current research supports this finding, as nutritional screening is 
described as one of the most critical initial steps in nutritional management. Many 
Strategies to Reduce Hospital Mortality in Lower and Middle Income Countries (LMICs)...
46
growth and development [21]. The authors suggest that assessment, screening, 
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health care professional groups (ASPEN, BAPEN and ESPEN) currently recom-
mend nutritional screening of acute care patients, either before elective admissions 
or within 24–48 h after emergency admissions. It is imperative to identify and 
classify malnourished patients promptly to prevent or counter the associated nega-
tive health outcomes. Currently, physicians and nurses assess patients on admission 
to hospital, and it has been suggested that they are in an ideal position to screen 
patients for malnutrition [3]. Moreover, clinicians suggest that nutritional status 
evaluation include clinical and biochemical assessments. Standard biochemical 
assessments should include basic serum electrolyte tests as well as serum albumin 
and prealbumin levels which are direct markers of lean body mass. For several 
authors, serum albumin level is the best prognostic indicator of nutritional status 
because of its ability to detect protein-energy malnutrition, which may not be 
accompanied by declines in body mass index and body weight or may be sub-clini-
cal especially in the acute phases. Additionally, serum albumin level was identified 
a better predictor of some types of morbidity, particularly sepsis and major infec-
tions, than other types [36].
Effective nutritional management strategies include: appropriate weighing prac-
tices; documentation of weight fluctuations; monitoring of biochemical parameters 
and food intake; and clear malnutrition identification criteria through nutritional 
screening. Using nutritional experts and multidisciplinary nutritional teams is also 
recommended to help combat malnutrition [3].
Furthermore, there abounds a plethora of algorithms that outlines effective 
nutritional management procedures inclusive of screening, assessment and interven-
tion guidelines. There are disease specific algorithms as well as population specific 
protocols available including guidelines from ASPEN as outlined in Figure 4.
Algorithms such as the one advanced by ASPEN are available and supported by 
hospital protocols but there remains low levels of nutritional screening and assess-
ment particularly in resource restricted low-income countries such as Latin America 
and the Caribbean, the rates are troubling. In a study of 14 countries, only two were 
found to have national policies regarding best practices for nutrition therapy in 
hospitals or long-term care facilities and this data was associated with only 9% of 
patients who required parenteral or enteral nutrition receiving the treatment [4].
In children, several indices have been identified by health authorities includ-
ing the WHO as being suitable in identifying malnutrition and its risk. Current 
evidence points to mid-upper-arm circumference (MUAC) providing better 
estimates of childhood mortality when compared with weight-for-height. Weight-
for-height is unstable and variable in acute conditions affecting body water. It is 
Figure 4. 
Nutrition care algorithm. Source: [37], p. 17.
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more sensitive to dehydration, such as in the case of diarrhoea, where dehydration 
causes weight loss with little impact on lean body mass [17], therefore MUAC which 
is more robust against these changes, is recommended as a more stable measure of 
nutritional status and risk.
8. Professional and nutrition care
Consistent with the need for nutritional screening, assessment and evaluation, 
is the poignant value of hospitals and primary as well as tertiary care facilities being 
staffed with professionals knowledgeable, skilled and resourced to deliver adequate 
nutritional support. In stark contrast to this recommendation is the reality of the 
characteristics of human resources that people these institutions. In some studies, 
provider knowledge, understanding and data usage was identified as a barrier to 
optimal nutritional support [38]. In Swedish settings, limited access to nutrition 
related education as well as availability of training programmes were identified as 
having negative effects on nutritional support and management [39]. Furthermore, 
there is low nutrition related health literacy among health care professionals partly 
attributable to a weak “nutritional culture” correspondent with inadequate academic 
training and preparation of health care professionals [40]. This partly due to limits in 
the nutritional education and training afforded to health care providers.
“The quantity of formalized nutrition education is shrinking in the curricula of 
health professions, such as physicians, nurses, dietitians, and pharmacists. The 
current nutrition education being taught in U.S. schools of healthcare professionals 
does not appropriately prepare students for identification of patients at nutrition 
risk or management of undernourished hospitalized patients with specialized 
nutrition therapies….” ([41] p. 218).
While health care workers recognised the value of nutritional screening and 
assessment, deficiencies in their knowledge and skill limit the benefits that could be 
accrued from early and consistent nutritional evaluation. Coupled with individual 
level limitations there are also policy level challenges as well as institutional and 
nationally challenges in some respects [39]. In the Latin America, the culture, 
value, and significance of nutritional support in health care are limited even as the 
prevalence of malnutrition and its outcomes rise. The increased rates of community 
and hospital malnutrition and its morbidity and mortality risks in Latin America 
occur alongside a limitation in the awareness levels of providers concerning the 
management of disease-related malnutrition [42]. It however, represents an oppor-
tunity to improve nutrition care by increasing education and training. Healthcare 
administrators, clinical leaders and educators, and clinicians must first recognise 
the significance of nutrition to health care and then must be knowledgeable in order 
to realise the benefits of nutritional support in hospitals.
Though there are inconsistencies in the proponents’ views on the diagnosis and 
treatment of malnutrition there is consensus on the need for treatment and the 
value of nutritional support to health care outcomes. Current guidelines published 
by the European Society for Clinical Nutrition and Metabolism (ESPEN) provide 
primarily recommendations for nutritional therapy specific to organ/system 
dysfunctions and medical specialty [19]. However, large developed and developing 
countries fail to institute these recommendations in the abundance and the absence 
of adequate resources. Knowledge, experience, self-confidence, and self-efficacy 
may be the intangible factors constraining the implementation of these guidelines. 
Current evidence points to their impact on negative clinical and health outcomes 
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characteristics of human resources that people these institutions. In some studies, 
provider knowledge, understanding and data usage was identified as a barrier to 
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nutrition therapies….” ([41] p. 218).
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assessment, deficiencies in their knowledge and skill limit the benefits that could be 
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level limitations there are also policy level challenges as well as institutional and 
nationally challenges in some respects [39]. In the Latin America, the culture, 
value, and significance of nutritional support in health care are limited even as the 
prevalence of malnutrition and its outcomes rise. The increased rates of community 
and hospital malnutrition and its morbidity and mortality risks in Latin America 
occur alongside a limitation in the awareness levels of providers concerning the 
management of disease-related malnutrition [42]. It however, represents an oppor-
tunity to improve nutrition care by increasing education and training. Healthcare 
administrators, clinical leaders and educators, and clinicians must first recognise 
the significance of nutrition to health care and then must be knowledgeable in order 
to realise the benefits of nutritional support in hospitals.
Though there are inconsistencies in the proponents’ views on the diagnosis and 
treatment of malnutrition there is consensus on the need for treatment and the 
value of nutritional support to health care outcomes. Current guidelines published 
by the European Society for Clinical Nutrition and Metabolism (ESPEN) provide 
primarily recommendations for nutritional therapy specific to organ/system 
dysfunctions and medical specialty [19]. However, large developed and developing 
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Current evidence points to their impact on negative clinical and health outcomes 
Strategies to Reduce Hospital Mortality in Lower and Middle Income Countries (LMICs)...
50
including worsening risk of mortality and morbidity as a consequence of under-
treatment of vulnerable hospitalised patients.
Significantly, developed and emerging societies are plagued with malnutrition 
and its consequences as well as institutional and provider level incompetencies to 
manage the spiralling problem. The burden is more severe in resource restricted 
countries. To attenuate the negative effects of malnutrition developing countries 
should employ the following strategies:
1. Evaluate, adopt and customise appropriate nutritional management algorithms 
to guide health care practitioners
2. Institute appropriate national and institutional policies to guide and support 
the use of nutritional treatment protocols
3. Assess the training and educational needs of the health care teams
4. Organise regular and contemporary education/training procedures and 
updates for all members of the health care team
5. Engender a culture of nutritional significance and value to health care devel-
opment and recovery
6. Reinforce nutritional evaluation and follow-up during and post hospitalisation
7. Adopt international primary and public health strategies to minimize primary 
malnutrition risk
8. Support the documentation of unique nutritional support procedures and the 
statistics concerning nutritional management
9. Conclusion
The global incidence of malnutrition is significant. Nutritional inadequacies 
directly impact hospital morbidity and mortality rates, worsening death for the 
most parts and to a lesser extent obesity has been linked to a protective effect. The 
condition severely diminishes quality of life for individuals of all ages. Health care 
providers through their capacity and responsibility to screen, assess and intervene 
serve as critical modulators of malnutrition outcomes. Nevertheless, their attenuative 
capacity is severely restricted through limited nutrition health related culture, 
training, education and resource limitations. Notwithstanding the significant chal-
lenges, countries and health care institutions must recognise the role nutrition plays 
in morbidity and mortality and institute effective action, including training and 
education, as well as policy and resource provision in order to stymie the negative 
impact of nutrition on morbidity and mortality.
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Abstract
Today’s surgical environment is a complex multifaceted one that has eroded the 
traditional doctor patient relationship. Increasingly a discerning public expects 
surgery to be efficiently performed and be free of complications. Decisions about 
choosing a doctor are now data driven and the health system must adapt accordingly 
in order to attract patients. The streamlining of the patient: treatment: outcome 
continuum can be made better with the use of various standard operating proce-
dures such as the use of guidelines, protocols and checklists with a multidisciplinary 
team where all stakeholders are actively engaged. This is especially important in 
developing countries for the potential savings in lives and finances. Still the need for 
individualization and good clinical judgment remains. The basis of all our deci-
sions however must be evidence-based, and once applied in the best interest of the 
patient will benefit health care systems. There is good evidence that this is the case, 
and the only limitation currently is the lack of more widespread implementation.
Keywords: quality of surgery, guidelines, checklists and protocols,  
multidisciplinary teams
1. Introduction
Medical knowledge is increasing at an exponential pace and as such standard of 
care applicable a decade ago may not necessarily apply today, depending on the con-
dition and the level of evidence supporting the change. Patients now have access to a 
wide range of information, proportionate on their resources, motivation and level of 
education. In fact they can be seen no longer as ‘patients’ but ‘clients’ who are con-
sumers and shoppers of care. As such they expect that their doctors will be profes-
sional, compassionate and with up-to-date knowledge and skills, providing at least a 
basic standard of care that guarantees a good outcome. The duty of a certain standard 
is owed to the public by the doctors, nurses, administrators, and all other members of 
the health team irrespective of the patient’s resources, social class or religion.
Oftentimes there is a gap in new medical knowledge and its translation to clini-
cal practice, and on average this can take up to a decade [1, 2]. The consequences of 
these evidence-to-practice gaps are potentially significant, with risk of mortality, 
morbidity and significant healthcare and financial impact. Importantly, once there is 
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1. Introduction
Medical knowledge is increasing at an exponential pace and as such standard of 
care applicable a decade ago may not necessarily apply today, depending on the con-
dition and the level of evidence supporting the change. Patients now have access to a 
wide range of information, proportionate on their resources, motivation and level of 
education. In fact they can be seen no longer as ‘patients’ but ‘clients’ who are con-
sumers and shoppers of care. As such they expect that their doctors will be profes-
sional, compassionate and with up-to-date knowledge and skills, providing at least a 
basic standard of care that guarantees a good outcome. The duty of a certain standard 
is owed to the public by the doctors, nurses, administrators, and all other members of 
the health team irrespective of the patient’s resources, social class or religion.
Oftentimes there is a gap in new medical knowledge and its translation to clini-
cal practice, and on average this can take up to a decade [1, 2]. The consequences of 
these evidence-to-practice gaps are potentially significant, with risk of mortality, 
morbidity and significant healthcare and financial impact. Importantly, once there is 
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a concerted effort to improve quality in clinical care, gradually over time we will see 
improved results [3, 4] across the spectrum of quality outcomes. For example there is 
evidence that cancer outcome can be improved by up to 30% with optimum applica-
tion of best evidence with a 10% reduction in cancer mortality if the evidence for best 
practice was used.
Confronted with overwhelming evidence that substantial harm was being done 
to the public due to inadequate patient safety and the failure to practice using the 
best currently available evidence, the World Health Assembly (WHA) mandated 
the WHO to take a lead in setting global norms and standards and supporting 
countries in preparing patient safety policies and practices [5]. In 2008 the WHO 
choose the ‘safety of surgical care’ for its second Global Patient Safety Challenge. 
This Safe Surgery Saves Lives Program brought together surgeons, gynecologists, 
anesthetists, ward and theater nurses, operating theater managers, patient advo-
cates, infection control experts and biomedical engineers to identify opportuni-
ties to improve the safety of surgical patients [6]. The groups were tasked with 
considering four pillars for improved outcome: infection prevention, anesthetic 
safety, teamwork and communication and measurement of surgical capacity and 
outcomes. It has been a decade since the launch of this mandate and although the 
measures identified were not new, they certainly brought into focus the importance 
of clinical practice guidelines, checklists and protocols as tools available to improve 
the quality of surgical care. Increasingly more recently especially with the impor-
tance of a multimodal approach to the treatment of cancers, an additional area of 
focus to improve the quality of surgical care is the role of multidisciplinary rounds.
The process for the successful systems improvement was divided into three 
stages: teaching, which has a widely variable performance rate; mandates/regula-
tions, which results in modest level of performance improvement; and systemization 
including data feedback loops, coaching, and checklists, which result in high reliabil-
ity [7]. Once implemented, this improvement is noticeable both at ‘well-performing’ 
hospitals and ‘worse-performing’ hospitals [8] and would have a substantial impact 
in achieving more from the limited spending allocated annually in the national 
budget to healthcare. This is because meaningful implementation of these safety 
measures occurs when there is a shift in the mindset of the surgeon from solo practi-
tioners (autonomous cowboys) to a team-based or ‘pit crew’ approach. Dr. Gawande 
[7] noted that this change in the operating room involves humility, discipline, and 
teamwork. He emphasized three critical pause points for surgery as identified by 
the checklist: before the induction of anesthesia, before the incision in the skin, 
and before the patient leaves the operating room (OR). Whereas the purpose of the 
checklist was to help the OR team remember important details that may be missed 
during an operation, it certainly encourages teamwork and communication.
2. The scope of the problem
Surgical care is essential in improving population health. It is estimated that 
there is one operation performed annually for every 25 human beings alive [9]. 
With this volume there is a great potential source for a public health crisis. Globally 
perioperative mortality has declined significantly over the past 50 years, with the 
greatest decline in developed countries. It is in developing countries where avoid-
able surgical complications disproportionately account for a large proportion of 
preventable medical injuries and deaths globally [10]. A surgical complication is 
any undesirable, unintended and direct result of an operation affecting the patient 
that would not have occurred had the operation gone well as could reasonably be 
hoped [11]. Whereas complications of medical care may occur as a consequence of 
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both the illness and the treatment, in general its regarded as ‘a complication’ when it 
was not caused by the underlying disease [12]. This ‘complication’ is perhaps better 
labeled ‘an adverse event’ which is defined as an unintended injury caused by medi-
cal management rather than by the underlying disease or condition of the patient 
[13]. In developed countries up to 17% of all inpatient surgeries will have a major 
complication [14]. Nearly 30% of all adverse events were as a result of negligence, 
and these events were much higher in the elderly. Often complications occur as a 
result of errors of commission or acts of omission. While accepting that ‘To err is 
human’, the Institute of Medicine in recognizing this fatal flaw still called for a 50% 
reduction in the number of unexpected deaths in American hospitals [15].
The WHO estimates that 7 million surgical patients suffer significant surgical 
complications and 1 million die during or immediately after surgery and akin this to 
the maternal and neonatal survival crisis with its suggested public health interven-
tion and educational campaign in an attempt to improve surgical safety and quality 
of care [5]. The surgical mortality in developing countries is 10 times higher than 
developed nations [9] and deaths attributed to anesthesia are 1000-fold higher, 
clearly demonstrating the need to improve safety in this setting [16, 17].
Its estimated that 8 million amendable deaths occurred in 2015, with 96% in 
low and middle income countries. The value of lost output resulted in a projected 
cumulative loss of $11.2 trillion in these countries during 2015–2030, with a potential 
economic output loss of up to 2.6% of gross domestic product (GDP) in low-income 
countries by 2030 [18]. Quality of care in surgery has garnered increased attention 
both globally, regionally and nationally [5, 19–21]. For example the introduction of 
guidelines for preoperative investigations for elective surgery in 2012 at the Queen 
Elizabeth Hospital in Barbados resulted in savings of US $40,745.50 per year, mainly 
due to a significant reduction in the number of full blood count and chest X-ray tests 
that were ordered [20]. There is therefore a strong ethical and economic case for pro-
moting is can be reduced with the implementation of evidence-based best practice 
in developing countries. Following the implementation of the WHO SSC, evidence 
suggests it is particularly effective in a resource-poor setting. The largest decrease in 
complications (74.3%) was in low-income or middle-income countries [22].
3. Guidelines, checklist and protocols
Clinical practice guidelines are evidence-based recommendations for the 
treatment of patients with specific problems. Guidelines are developed by groups 
that combine people with expertise in conducting systematic reviews and health 
economic analyses, with those with the expertise in the clinical area (from health 
professionals and patients) [1]. The uptake of clinical practice guidelines has been 
inconsistent despite their potent to improve the quality of care and patient outcome. 
The WHO recommends that for each problem to be addressed by the development 
of guidelines, the following steps should be taken:
a. Define the specific issue to be addressed by the guidelines
b. Undertake a systematic review of the evidence available
c. Develop recommendations linked to the strength of evidence
d. Draft guidelines and for each recommendation it is best to list “highly recom-
mended”, ‘recommended’ or ‘suggested’. These should be shared initially with 
all stakeholders for feedback before a final version.
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able surgical complications disproportionately account for a large proportion of 
preventable medical injuries and deaths globally [10]. A surgical complication is 
any undesirable, unintended and direct result of an operation affecting the patient 
that would not have occurred had the operation gone well as could reasonably be 
hoped [11]. Whereas complications of medical care may occur as a consequence of 
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both the illness and the treatment, in general its regarded as ‘a complication’ when it 
was not caused by the underlying disease [12]. This ‘complication’ is perhaps better 
labeled ‘an adverse event’ which is defined as an unintended injury caused by medi-
cal management rather than by the underlying disease or condition of the patient 
[13]. In developed countries up to 17% of all inpatient surgeries will have a major 
complication [14]. Nearly 30% of all adverse events were as a result of negligence, 
and these events were much higher in the elderly. Often complications occur as a 
result of errors of commission or acts of omission. While accepting that ‘To err is 
human’, the Institute of Medicine in recognizing this fatal flaw still called for a 50% 
reduction in the number of unexpected deaths in American hospitals [15].
The WHO estimates that 7 million surgical patients suffer significant surgical 
complications and 1 million die during or immediately after surgery and akin this to 
the maternal and neonatal survival crisis with its suggested public health interven-
tion and educational campaign in an attempt to improve surgical safety and quality 
of care [5]. The surgical mortality in developing countries is 10 times higher than 
developed nations [9] and deaths attributed to anesthesia are 1000-fold higher, 
clearly demonstrating the need to improve safety in this setting [16, 17].
Its estimated that 8 million amendable deaths occurred in 2015, with 96% in 
low and middle income countries. The value of lost output resulted in a projected 
cumulative loss of $11.2 trillion in these countries during 2015–2030, with a potential 
economic output loss of up to 2.6% of gross domestic product (GDP) in low-income 
countries by 2030 [18]. Quality of care in surgery has garnered increased attention 
both globally, regionally and nationally [5, 19–21]. For example the introduction of 
guidelines for preoperative investigations for elective surgery in 2012 at the Queen 
Elizabeth Hospital in Barbados resulted in savings of US $40,745.50 per year, mainly 
due to a significant reduction in the number of full blood count and chest X-ray tests 
that were ordered [20]. There is therefore a strong ethical and economic case for pro-
moting is can be reduced with the implementation of evidence-based best practice 
in developing countries. Following the implementation of the WHO SSC, evidence 
suggests it is particularly effective in a resource-poor setting. The largest decrease in 
complications (74.3%) was in low-income or middle-income countries [22].
3. Guidelines, checklist and protocols
Clinical practice guidelines are evidence-based recommendations for the 
treatment of patients with specific problems. Guidelines are developed by groups 
that combine people with expertise in conducting systematic reviews and health 
economic analyses, with those with the expertise in the clinical area (from health 
professionals and patients) [1]. The uptake of clinical practice guidelines has been 
inconsistent despite their potent to improve the quality of care and patient outcome. 
The WHO recommends that for each problem to be addressed by the development 
of guidelines, the following steps should be taken:
a. Define the specific issue to be addressed by the guidelines
b. Undertake a systematic review of the evidence available
c. Develop recommendations linked to the strength of evidence
d. Draft guidelines and for each recommendation it is best to list “highly recom-
mended”, ‘recommended’ or ‘suggested’. These should be shared initially with 
all stakeholders for feedback before a final version.
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e. Finally the guidelines should be tested through pilot evaluations with appropri-
ate feedback and a full dissemination strategy implemented.
The use of guidelines usually covers common surgical problems and brings 
together the evidence and risks/benefits considerations for certain recommenda-
tions such that the best decisions can be made. There is still some individuality that 
is left to the managing team. Oftentimes guidelines are cumbersome documents of 
multiple pages and interpretation and implementation is made easier by a one-page 
summary document in simple easy to understand wording and should be readily 
available to all areas where patients are cared for.
Guidelines differ somewhat from protocols and checklists as here the adopted 
strategy should be strictly adhered to. The checklist was adapted from the field 
of aviation, where it was developed in response to a crash after investigations 
revealed the crash was as a result of a pilot failing to perform one of the steps 
necessary for safe takeoff [23]. Another similar area is Formula 1 racing where a 
high level of teamwork, focus and performance lead by team leader is necessary 
for optimal outcome. Meticulous training and practice is required for ideal F1 pit 
stop. It takes significant resources to change behavior and incorporate its use into 
routine daily practice [6, 7, 23]. In adjusted analysis, the use of and compliance 
with a checklist-based safety system was associated with a more than a 30 percent 
decrease in mortality and morbidity respectively [24, 25]. The decrease in surgical 
adverse events after implementation of checklists seems to be greater in developing 
countries [26] but even in well performing systems in developed countries stand to 
improve [27], proving that even highly skilled operating room teams need tools to 
help them achieve optimal results. Still it is in the low and middle income countries 
that the checklist use is not universally promoted or implemented, suggesting an 
opportunity for advocacy and education in the use of this safety tool [6].
It has been shown that the communication failures are common, affecting up to 
30% of interactions in the operating room [28] and the use of a checklist may pre-
vent more than half of the communication failures from occurring [29] by orienting 
the team to the individual patient, alerting each member to potential complica-
tions and encouraging team members to voice concerns when they notice an error 
occurring [30]. The proper use of the checklist may be a marker for teamwork and 
cooperation within the operating room. This calls into question whether it is the 
improved teamwork or the checklist. While it may be difficult to be absolutely sure 
of the underlying reasons for the use of checklists and improved patient outcomes, 
and while it is accepted that the checklist culture improves the safety culture within 
an institution, a firm sense of commitment is necessary, as it may become a routine 
activity of checking off boxes without actually driving behavior change or improve-
ment, giving a false sense of security [31, 32]. The lack of benefit after the wide-
spread implementation of a checklist in a hospital system is well documented and 
may in fact represent a more ‘real world’ situation [33] but also speaks to the need 
sometimes to modify these instruments to suite the local population.
Protocols are a set of standardized orders governing the management of a 
surgical problem and as such represent another means of attempting quality 
improvement in surgery. The development and introduction of standardized 
enhanced recovery and fast-track protocols in the preoperative management of 
surgical patients occurred over 20 years ago [34] and is well known for the benefits 
of reduce length of hospital stay, infection rates and costs as evidenced by vari-
ous publications [35, 36]. A well-executed enhanced recovery protocol requires a 
multi-disciplinary team buy-in (both medical personnel and administration) and 
the active participation of both the patient and family. The pillars of this successful 
program will include the principles of carbohydrate loading, early feeding, early 
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ambulation, goal-directed fluid therapy, and opiate-sparing analgesics. Newer anes-
thetic techniques, minimally invasive surgery and an emphasis on greater patient 
education will reduce the physiologic stress of surgical trauma and therefore less 
organ dysfunction. The ERAS protocols also uses evidence-based adjustments in the 
use of nasogastric tubes, drains, urinary catheters, preoperative bowel preparation 
and the use of antibiotics [37]. Although they were popularized with colorectal 
surgery, they have now been extended to a wide spectrum of other gastrointestinal 
and non-gastrointestinal surgery with maintenance of the gains [38–40].
4. Multidisciplinary meetings
The multidisciplinary approach is a concept that has been around for at least 
50–60 years [41]. In fact the theoretical concept is revolutionary and as the base of 
medical knowledge increases the role of the single “super doctor” is now becoming 
obsolete. Daily hundreds of new articles filled with research done by even larger 
numbers of medically trained personnel enter the world of medicine. The National 
Health Service (NHS) defines this concept as follows: “A multidisciplinary approach 
involves drawing appropriately from multiple disciplines to explore problems 
outside of normal boundaries and reach solutions based on a new understanding 
of complex situations” [42]. This definition in itself is very broad but at least offers 
a framework in which to operate. There are some definitions used for defining the 
concept of the Multidisciplinary Team (MDT). According to the NHS in the UK, “a 
Multidisciplinary Team Meeting is defined as a care activity, a care activity refer-
ring to an individualized point of care service for patients.” Furthermore, a MDT 
meeting is defined as, “…a meeting of the group of professionals from one or more 
clinical disciplines who together make decisions regarding recommended treatment 
of individual patients. Multidisciplinary Teams may specialize in certain conditions, 
such as Cancer. Clinical decisions are made based on reviews of clinical documenta-
tion such as case notes, test results, diagnostic imaging, etc. The patient may or may 
not be present [43].
According to specialist opinion across many surgical fields, the role of multidis-
ciplinary teams is integral in improving patient quality care as it relates to time to 
time to diagnosis and treatment. There is also an economic benefit as there would 
be less requests for unnecessary tests therefore improving resource management 
[44]. In fact although there is much evidence that these multidisciplinary systems 
are effective in improving different parameters as it relates to different fields in 
medicine, the very definition of a multidisciplinary team itself is lacking. Not 
only is a standardized definition lacking but there is no well defined, internation-
ally recognized set of criteria that can be used to determine if the “MDT” being 
assessed in each study is operating at a certain standard. It is therefore reasonable to 
assume that the evidence may not always point in the accurate direction due to the 
assessment of possibly “substandard” multidisciplinary teams littering the pool of 
literature. This being said, there is still overwhelming support for the use of these 
teams in recent literature and this is most certainly a positive indicator considering 
the previous point.
As mentioned before there are many advantages to the use of MDTs in clinical 
practice however many obstacles to their effective implementation remain. The one 
to one traditional clinician:patient interaction is lacking in many ways and MDTs 
seek to fill those gaps. One of the most obvious advantages is the sharing of knowl-
edge across specialties. This leads to new perspectives on patient care and improved 
resource management as it relates to patient investigations. The multidisciplinary 
team meeting is a learning opportunity for specialists and this increases their 
Strategies to Reduce Hospital Mortality in Lower and Middle Income Countries (LMICs)...
58
e. Finally the guidelines should be tested through pilot evaluations with appropri-
ate feedback and a full dissemination strategy implemented.
The use of guidelines usually covers common surgical problems and brings 
together the evidence and risks/benefits considerations for certain recommenda-
tions such that the best decisions can be made. There is still some individuality that 
is left to the managing team. Oftentimes guidelines are cumbersome documents of 
multiple pages and interpretation and implementation is made easier by a one-page 
summary document in simple easy to understand wording and should be readily 
available to all areas where patients are cared for.
Guidelines differ somewhat from protocols and checklists as here the adopted 
strategy should be strictly adhered to. The checklist was adapted from the field 
of aviation, where it was developed in response to a crash after investigations 
revealed the crash was as a result of a pilot failing to perform one of the steps 
necessary for safe takeoff [23]. Another similar area is Formula 1 racing where a 
high level of teamwork, focus and performance lead by team leader is necessary 
for optimal outcome. Meticulous training and practice is required for ideal F1 pit 
stop. It takes significant resources to change behavior and incorporate its use into 
routine daily practice [6, 7, 23]. In adjusted analysis, the use of and compliance 
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help them achieve optimal results. Still it is in the low and middle income countries 
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opportunity for advocacy and education in the use of this safety tool [6].
It has been shown that the communication failures are common, affecting up to 
30% of interactions in the operating room [28] and the use of a checklist may pre-
vent more than half of the communication failures from occurring [29] by orienting 
the team to the individual patient, alerting each member to potential complica-
tions and encouraging team members to voice concerns when they notice an error 
occurring [30]. The proper use of the checklist may be a marker for teamwork and 
cooperation within the operating room. This calls into question whether it is the 
improved teamwork or the checklist. While it may be difficult to be absolutely sure 
of the underlying reasons for the use of checklists and improved patient outcomes, 
and while it is accepted that the checklist culture improves the safety culture within 
an institution, a firm sense of commitment is necessary, as it may become a routine 
activity of checking off boxes without actually driving behavior change or improve-
ment, giving a false sense of security [31, 32]. The lack of benefit after the wide-
spread implementation of a checklist in a hospital system is well documented and 
may in fact represent a more ‘real world’ situation [33] but also speaks to the need 
sometimes to modify these instruments to suite the local population.
Protocols are a set of standardized orders governing the management of a 
surgical problem and as such represent another means of attempting quality 
improvement in surgery. The development and introduction of standardized 
enhanced recovery and fast-track protocols in the preoperative management of 
surgical patients occurred over 20 years ago [34] and is well known for the benefits 
of reduce length of hospital stay, infection rates and costs as evidenced by vari-
ous publications [35, 36]. A well-executed enhanced recovery protocol requires a 
multi-disciplinary team buy-in (both medical personnel and administration) and 
the active participation of both the patient and family. The pillars of this successful 
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ambulation, goal-directed fluid therapy, and opiate-sparing analgesics. Newer anes-
thetic techniques, minimally invasive surgery and an emphasis on greater patient 
education will reduce the physiologic stress of surgical trauma and therefore less 
organ dysfunction. The ERAS protocols also uses evidence-based adjustments in the 
use of nasogastric tubes, drains, urinary catheters, preoperative bowel preparation 
and the use of antibiotics [37]. Although they were popularized with colorectal 
surgery, they have now been extended to a wide spectrum of other gastrointestinal 
and non-gastrointestinal surgery with maintenance of the gains [38–40].
4. Multidisciplinary meetings
The multidisciplinary approach is a concept that has been around for at least 
50–60 years [41]. In fact the theoretical concept is revolutionary and as the base of 
medical knowledge increases the role of the single “super doctor” is now becoming 
obsolete. Daily hundreds of new articles filled with research done by even larger 
numbers of medically trained personnel enter the world of medicine. The National 
Health Service (NHS) defines this concept as follows: “A multidisciplinary approach 
involves drawing appropriately from multiple disciplines to explore problems 
outside of normal boundaries and reach solutions based on a new understanding 
of complex situations” [42]. This definition in itself is very broad but at least offers 
a framework in which to operate. There are some definitions used for defining the 
concept of the Multidisciplinary Team (MDT). According to the NHS in the UK, “a 
Multidisciplinary Team Meeting is defined as a care activity, a care activity refer-
ring to an individualized point of care service for patients.” Furthermore, a MDT 
meeting is defined as, “…a meeting of the group of professionals from one or more 
clinical disciplines who together make decisions regarding recommended treatment 
of individual patients. Multidisciplinary Teams may specialize in certain conditions, 
such as Cancer. Clinical decisions are made based on reviews of clinical documenta-
tion such as case notes, test results, diagnostic imaging, etc. The patient may or may 
not be present [43].
According to specialist opinion across many surgical fields, the role of multidis-
ciplinary teams is integral in improving patient quality care as it relates to time to 
time to diagnosis and treatment. There is also an economic benefit as there would 
be less requests for unnecessary tests therefore improving resource management 
[44]. In fact although there is much evidence that these multidisciplinary systems 
are effective in improving different parameters as it relates to different fields in 
medicine, the very definition of a multidisciplinary team itself is lacking. Not 
only is a standardized definition lacking but there is no well defined, internation-
ally recognized set of criteria that can be used to determine if the “MDT” being 
assessed in each study is operating at a certain standard. It is therefore reasonable to 
assume that the evidence may not always point in the accurate direction due to the 
assessment of possibly “substandard” multidisciplinary teams littering the pool of 
literature. This being said, there is still overwhelming support for the use of these 
teams in recent literature and this is most certainly a positive indicator considering 
the previous point.
As mentioned before there are many advantages to the use of MDTs in clinical 
practice however many obstacles to their effective implementation remain. The one 
to one traditional clinician:patient interaction is lacking in many ways and MDTs 
seek to fill those gaps. One of the most obvious advantages is the sharing of knowl-
edge across specialties. This leads to new perspectives on patient care and improved 
resource management as it relates to patient investigations. The multidisciplinary 
team meeting is a learning opportunity for specialists and this increases their 
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exposure to evidence-based protocols and guidelines from other disciplines. One 
cannot fail to mention that the patient perceives this as having the benefit of a sec-
ond opinion and in addition to improving the clinical intervention through consul-
tation, may improve their perception of the quality of care they are receiving. There 
are also several reasons to explain the difficulty in integrating the use of multidis-
ciplinary teams as a routine part of patient care. The ambiguity of who is needed at 
these meetings may lead to having not enough, or too many clinicians attending the 
meetings. It is an investment of time that may not be perceived as effective by some. 
There is an additional structure required to maintain these meetings which would 
mean more finances poured into human resources. If no dedicated staff for this 
purpose is chosen then the question of which existing department would be respon-
sible for holding multidisciplinary meetings for which subset of patients [45].
According to the WHO in February 2015, cancer is a leading cause of morbidity 
and mortality worldwide, with approximately 14 million new cases and 8.2 million 
cancer-related deaths reported in 2012 [46]. Great interest has been generated in 
the application of the use of multidisciplinary teams toward the management of 
patients with potentially high risk and major cancer surgery [47]. In 2012, the NHS 
published a retrospective cohort study where breast cancer survival in intervention 
and non-intervention groups not treated by an MDT were compared with interven-
tion and non-intervention groups treated by an MDT. This study found a significant 
decrease in mortality among the intervention group for those treated by an MDT 
[48]. Another example of the benefit of this application is in a retrospective cohort 
study done by Stephens MR et al. where a cohort of patients for R0 oesophagectomy 
treated by an MDT was compared with a cohort of patients treated by six individual 
general surgeons. A statistically significant difference in major parameters was 
found. Operative mortality (5.7% vs. 26%, chi2 = 8.22, P = 0.004), 5-year survival 
(52%vs. 10%, chi2 = 15.05, P = 0.0001) and rate of open and closed laparotomy and 
thoracotomy all had statistically significant improvements [49]. This is one of the 
very few pieces of available publications providing evidence of the utility of MDTs 
in high risk surgery and although encouraging, there is still more need for evidence 
as it relates to specific compositions of MDTs as the results may differ based on the 
specialists involved in the planning of these cases.
Some professionals are of the belief that a multidisciplinary team should be 
available for all surgical cases in order to improve the outcomes of all surgical 
patients who seek tertiary care. It is important to note that this may not always be an 
efficient use of resources. For instance, in 2015, Chien-Chou Pan et al. explored the 
survival rates of patients treated by an MDT for stage III and IV non-small cell lung 
cancer had statistically significantly higher survival rates than those not treated by 
an MDT. For those with stages I and II, the survival rates did not differ significantly 
[50]. This is an example that supports the use of multidisciplinary teams for high 
risk cases as the benefits may only be worth the risk in these cases.
Although the little evidence emerging thus far is in support of the implementa-
tion of MDTs, the favorable results may be partly due to flaws in study design, 
various biases in enrollment of participants for these studies and other factors asso-
ciated with the presence of the MDT itself. For example, because this is a relatively 
newly explored concept, there is a lack of randomized controlled trials. Doing such 
studies would also raise ethical concerns especially as the MDT is already viewed 
by many as a higher standard of patient care and denying a patient this resource 
when available may be seen as questionable morally. Patients enrolled for studies 
for MDTs may be dependent on the referring physician and it may be reasonable 
to assume persons who are more likely to survive from further intervention would 
be in the majority of those referred to an MDT. It is also important not to forget 
that when a patient is referred to an MDT, they may have several investigations 
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expedited that would have otherwise not have been done or would have taken 
longer to be completed. These factors are all important to consider in interpretation 
of increased survival rates seen in the existing literature.
Overall, it is evident that the presence of the multidisciplinary team has been 
beneficial for specific patient populations. Whether this benefit is directly as a 
result of the team itself or the associated factors such as decreased time to inves-
tigations or other similar factors may not necessarily be of significant concern. 
As this topic continues to be explored in the literature and is also being applied in 
increasing numbers of patient care institutions, we will continue to learn about the 
utility of these teams both in a general sense and as it relates to more specific patient 
populations (Table 1).
4.1 What are the barriers to implementation?
Providing optimal care to patients based on the best evidence is difficult as the 
half-life of knowledge is estimated to be approximately 3–5 years therefore it is very 
difficult for physicians to keep up with the medical literature. Multiple strategies are 
often required to make changes and provide optimal care. Knowledge translation 
is a dynamic and iterative process that includes synthesis and dissemination of the 
best available evidence in an ethically sound manner to improve health, provide 
more effective health services and products and strengthen the healthcare system. 
It requires collaboration between multiple stakeholders and multifaceted interven-
tions such as audits and feedback, reminders, educational strategies, decision aids 
and standardized orders. Physicians usually play a leading role in implementation 
as they are usually opinion leaders. Additionally they are well respected and trusted 
by all members of the health care team. Especially in developing countries where 
there is a lot to be gained some answers may lie outside the physician or hospital. 
Measures such as legislation, public education and advocacy, revision of the medi-
cal curriculum, patient handbooks and other health promotional material may 
all have a role in eliciting change in behavior. Varying committed members of the 
health care team may have to assume the role of the opinion leader or ‘champion’. 
Recommendations are more likely to be followed if they are simple, inclusive, with a 
high level of evidence but are more likely to succeed with an evaluative component 
and with rewards and disincentives.
5. Conclusions
The modern surgical environment is complex with multiple components per-
haps too much to be considered for any one individual. The dynamic nature of med-
ical knowledge in an environment of an informed patient dictates that consumers 
Targets/goals Suggested intervention
Establish baseline practice at the local institution Audit of current practice
Identify barriers to implementation Interviews & surveys: surgeons, nurse anesthetists, 
residents, physicians
Identify relevant interventions Systematic review of the literature
Develop guidelines and protocols based on 
evidence and consensus
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efficient use of resources. For instance, in 2015, Chien-Chou Pan et al. explored the 
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tion of MDTs, the favorable results may be partly due to flaws in study design, 
various biases in enrollment of participants for these studies and other factors asso-
ciated with the presence of the MDT itself. For example, because this is a relatively 
newly explored concept, there is a lack of randomized controlled trials. Doing such 
studies would also raise ethical concerns especially as the MDT is already viewed 
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when available may be seen as questionable morally. Patients enrolled for studies 
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5. Conclusions
The modern surgical environment is complex with multiple components per-
haps too much to be considered for any one individual. The dynamic nature of med-
ical knowledge in an environment of an informed patient dictates that consumers 
Targets/goals Suggested intervention
Establish baseline practice at the local institution Audit of current practice
Identify barriers to implementation Interviews & surveys: surgeons, nurse anesthetists, 
residents, physicians
Identify relevant interventions Systematic review of the literature
Develop guidelines and protocols based on 
evidence and consensus
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of health care in a globalized world expect the best outcome. A multidisciplinary 
approach using the best available evidence is just the first step in knowledge trans-
lation. The entire health system may need to change. This is the active process of 
implementation among the multiple stakeholders that will be necessary to effect 
change. The combination of a multidisciplinary team using guidelines or protocols 
aided by checklists is one way of ensuring quality in the surgical health care system. 
Consideration can also be given to a rewards and disincentives packages as we seek 
to change behavior. Of course, once implemented and with appropriate audits, we 
should see positive results, that is, improved quality care. We recognize that this is 
a dynamic process, with active monitoring of the literature for emerging/changing 
evidence, and revisions at designated intervals as necessary.
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Inhospital Outcome of Elderly 
Patients in an Intensive Care Unit 
in a Sub-Saharan Hospital
Martin Lankoande, Papougnezambo Bonkoungou, 
Oubian Soulemane, Ghislain Somda and Joachim Sanou
Abstract
People living more and more longer and elderly is growing and that requires 
change in health system including geriatric care to be innovative. The aim of this 
study was to analyze causes and prognosis of older patients admitted in an intensive 
care unit (ICU) in Sub-Sahara area. A retrospective study over 5 years of patients 
aged 65 years and above admitted in ICU of Yalgado Ouedraogo was carried out. 
Of the 2116 patients admitted in ICU, 237 (11.2%) were older. The mean age was 
71.7 ± 6.1 years. Males were predominant (sex ratio = 2.4). Medical history was pres-
ent in 80.6%. The Charlson mean score was 4.8 ± 1.8. Patients with coma represented 
42%. Ambulatory Simplified Acute Physiologic Score (ASAPS) up to 8 was recorded 
in 49%. Medical diseases (60%) like nervous system (37.9%) were reported. Stroke 
and general surgery were the main affection. Globally treatment was based on fluid 
management and oxygen supply. During ICU stay, complications occurred in 37.5% 
like acute respiratory distress syndrome (ARDS) in 10.5%. The mean length of stay 
was 5.3 ± 7.4 days. The elderly mortality was 73%; those 90% died within 7 days. In 
multivariate analysis, shock (odds ratio: OR = 2.2, p = 0.002), severe brain trauma 
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around the world particularly in the UK where some actions like implementation of 
perioperative medicine were planned. The physician has a major role for health-care 
improvement for multimorbid and frail patients [4]. In Burkina Faso, intensive care 
services need to be implemented. Government-adopted politics and some physi-
cians are in specialization in foreign countries. No guidelines are available on older 
patient care in our countries, and patients are treated like other patients. More and 
more older patients are admitted in ICU and most died. In order to reduce the num-
ber of deaths, more information need to be identified for a better evidence-based 
action. The aim of this study was to analyze causes and prognosis of older patients 
admitted in the ICU of Yalgado Hospital in Burkina Faso.
2. Methods and materials
2.1 Setting and population
A retrospective study was carried out among patients aged ≥65 years in the 
ICU of the teaching hospital Yalgado Ouedraogo over 5 years (January 1, 2011–
December 31, 2015). The Yalgado Ouédraogo Hospital is 800-bedded hospital 
where no specialist in geriatric is available. The ICU is an 8-bedded unit and 
is poorly equipped. Data recorded after approval by the Ethical and Research 
Committee (Ethical and National Scientific Research and Technology Center, 
ENSRTC) include sociodemographic, comorbidities, diagnosis, causes of ICU 
admission, Glasgow Coma Score, the Ambulatory Simplified Acute Physiologic 
Score (ASAPS), Charlson Comorbidity Score, sepsis, shock on admission, 
length of stay (LOS), management, and outcome. The ASAPS [5] is a scale 
used for gravity evaluation for ICU patients. Patients were categorized into 
three groups of age (65–74 years or “young old,” 75–84 or “old old,” and >85 or 
oldest old).
2.2 Statistical analysis
Quantitative data were presented as mean and standard deviation. Their varia-
tions were analyzed using ANOVA test. Qualitative data are presented as numbers 
and percentages and variations analyzed using the chi-square test. Chi-square test 
helped to compare survivors to non-survivors with p ≤ 0.05. Analysis was per-
formed with the Epidemiologic Info package 7.1.5.0.
3. Results
Among 2116 patients admitted in ICU, 237 (11.2%) were older. The mean age 
was 71.7 ± 6.1 years; the sex ratio was 2.4. A total of 173 deaths were observed 
(73%). Demographic and facility characteristics of deaths of patients are summa-
rized in Table 1.
Comorbidity was identified in 80.6%. The Charlson mean score was 4.79 ± 1.83 
[IC 95%; 2–12]. The mean score of Glasgow scale was 4.8 ± 1.2. Medical history 
and comorbidity are described in Table 2. Among the patients, 42% were admit-
ted with coma. The ASAPS ≥8 was recorded as 49%. Clinical data are summarized 
in Table 3. Medical condition (60%) and nervous disease (37.9%) were the main 
diagnosis. Neurology disease and general surgery were the main affection by 
specialty (Figure 1). Stroke was the most frequent (27.4%) followed by peritonitis 
(Table 3). Intensive care was based on fluid, pain killers, and oxygen supply. 
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Characteristic Frequency Percentage
Age (years) 65–74 years 167 70.5
75–84 years 58 24.5
More 84 years 12 5
Gender Male 167 70.5
Female 70 29.5
Residency Urban 159 67.1
Rural area 78 32.9




Referral facilities District hospital 107 45.1
Regional hospital 39 16.5
Dispensary 3 1.3
Teaching hospitala 19 8
Private hospital 69 29.1
aTeaching Hospital (YO: 8; Blaise Compaoré Hospital: 6; Sourou Sanou Hospital = 5).
Table 1. 
Demographic characteristics of patients (n = 237).
Medical history Frequency Percentage
High blood pressure 120 50.6
Diabetes 56 23.6
Ulcer 15 6.3
Heart disease 9 3.8





Live cancer 2 0.8
Esophagus stenosis 1 0.4
Esophagitis 1 0.4
Liver abscess 1 0.4
Goiter disease 1 0.4
None 60 25.3





Past history and comorbidity (N = 237).
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During hospitalization, complications occurred in 37.5%, and ARDS was the most 
frequent (10.5%). In total, 173 older patients died (73%). The length of stay was 
5.3 ± 7.4 days [IC 95%; 1–58] (Table 4).
Most patients were between 64 and 74 years old. There was significant differ-
ence in terms of group of age, between patients with a Charlson score up to 8 versus 
less than 8 (p = 0.001) and those with complications occurring in ICU versus no 
Clinical data Number Percentage
Admission condition
 Medical condition 183 77.2
 Surgical condition 54 22.8
Diseases
 Stroke 65 27.4
 Prostate tumor 27 11.4
 Sepsis 26 10.9
 Trauma/burn 25 10.5
 Bowel obstruction 13 5.5
 Heart disease 18 2.5
 Diabetic acute metabolic complications 20 8.4
 Kidney failure 16 6.7
 Othera 27 11.4
 Total 237 100
Complications
 Sepsis 25 10.5
 Acute respiratory distress syndrome 38 42.7
 Shock 15 6.3
 Coma 19 21.3
 Bed sores 8 3.4
 Acute pulmonary edema 5 2.1
 Pulmonary aspiration 5 2.1
 Pulmonary embolism 1 0.4
 Otherb 5 2.1
Outcomes
 Death in ICU 173 73
 Transfer to other ward 48 20.2
 Hospital discharge with physician authorization 10 4.2
 Discharge without physician authorization 6 2.5
 Total 237 100
aOther: anemia (n = 3), dehydratation (n = 2); bHernia, blood disorder, ulcer, hydronephrosis, asthma, skin disease, 
leukemia.
Table 3. 
Diagnosis and outcome of patients (n = 237).
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Figure 1. 
Nature of disease (n = 237).







Age (mean; years) 71.7 ± 6.1 71.6 ± 5.9 72.1 ± 6.4 0.5
 Age group (%)
 65–74 167 (70.4) 123 (73.6) 44 (26.3) 0.7
 75–84 58 (24.5) 42 (72.4) 16 (27.6) 0.9
 85 above 12 (5.1) 8 (66.6) 4 (33.3) 0.6
Gender
 Male (n = 167) 167 (70.4) 127 (76.05) 40 (23.9) 0.1
 Female (n = 70) 70 (29.6) 46 (65.7) 24 (34.3)
Residency area
 Urban 159 (67.1) 97(61) 62(39) 0.3
 Rural 78 (32.9) 62(79.5) 16(20.5)
Reference specialty (%)
 Emergency service 134 (56.4) 108 (80.6) 26 (20.4) 0.001
 Medicine 21 (8.8) 14 (66.6) 7(33.8) 0.4
 Surgery 54 (22.8) 49 (90.7) 5(9.3) 0.003
Reasons for admission
 ACS 133 (56.1) 109 (81.9) 24 (18) <0.001
 Poor condition 6 (2.5) 3 (50) 3 (50) 0.3
 Burn 11 (4.6) 7 (63.64) 4 (36.4) 0.4
 ARDS 9 (3.8) 7 (77.7) 2 (22.2) 1
 Shock 78 (32.9) 47 (60.3) 31 (39.7) 0.002
Charlson score (Median) 4.8 ± 1.8 4.6 ± 1.7 5.09 ± 2.04 0.12
  ≥ 8 20 (8.4) 11 (55) 9 (45) 0.03
  < 8 217 (91.6) 103 (47.4) 76 (52.6) 0.4
Glasgow coma score (mean value) 9.64 ± 4.01 8.9 ± 3.8 11.8 ± 3.6 0.03
  < 8 42.06 69 (88.4) 9 (11.5) <0.001
  ≥ 8 57.9 58 (68.2) 76 (31.8)
ASAPS (mean) 7.9 ± 3.5 8.6 ± 3.5 5.8 ± 2.6 <0.001
 ASAPS ≥8 150 (87) 13
 ASAPS <8 109 (63.5) 36.6
Diagnosis
 Stroke 65 (27.4) 57 (87.69) 8 (12.31) 0.001
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 Peritonitis 22 (9.3) 18 (81.82) 4 (18.18) 0.4
 AMCDA 20 (8.4) 10 (50) 10 (50) 0.01
 SBTB 19 (8) 18 (94.74) 1 (5.26) 0.02
 Bowel obstruction 13 (5.5) 7 (53.85) 6 (46.15) 0.1
 Burn 10 (4.2) 6 (60) 4 (40) 0.4
 Severe infection 10 (4.2) 8 (80) 2 (2) 0.7
 Prostatic adenoma 9 (3.8) 5 (55.56) 4 (44.44) 0.2
 Heart disease 6 (2.5) 4 (66.67) 2 (33.33) 0.6
 Prostatic cancer 5 (2.1) 1 (20) 4 (80) 0.01
 Inguinal hernia 5 (2.1) 3 (60) 2 (40) 0.6
 OtherC 53 (22.4) 36 (67.92) 17 (32.0) 0.1
Complications occurred in ICU
 Yes = 89 89 (37.5) 80 (89.9) 9 (10.1) <0.001
 No = 148 148 (62.5) 93 (62.8) 55 (37.2)
Mechanical ventilation 2 (0.8) 2 (100) 0 Ki = 0.7
Length of stay (mean) 5.3 ± 7.4 5.2 ± 8 5.5 ± 5.1 0.8
ACS, alteration of consciousness; ARDS, acute respiratory distress syndrome, AAMCD, acute metabolic complication of 
diabetes; BSBT, severe brain trauma, COther disease, ASAPS: ambulatory simplified acute physiologic scale.
Table 4. 
Comparison of survivors and non-survivor’s patients (n = 237).
Variables 65–74 years
n = 167 (70.4%)
75–84 years
n = 58 (24.5%)
Over 84 years
n = 12 (5.1%)
P value
Age (mean; years) 68.3 ± 2.8 78.2 ± 2.5 86.6 ± 1.6 <0.001
Gender
 Male (n = 167) 118 40 9 0.9
 Female (n = 70) 49 18 3
Reasons for admission
 ACS 92 33 6 0.9
Poor condition 68 26 5 0.6
 Burn 7 2 1 0.7
 ARDS 13 6 0 0.4
 Shock 11 4 2 0.4
Charlson score 4.5 5.1 6.3 0.001
  ≥ 8 12 5 3 0.1
  < 8 155 53 9
Glasgow score (mean) 9.7 ± 4.02 9.4 ± 4.1 8.8 ± 3.5 0.6
  < 8 12 5 3 0.1
  ≥ 8 155 53 9
ASAPS (Mean) 7.9 ± 3.8 8.08 ± 2.9 8.1 ± 2.7 0.9
 ASAPS ≥8 65 25 8 0.1
 ASAPS <8 77 22 4 0.4
Complications in ICU 0.01
 Yes = 89 65 19 5 0.6
 No = 148 102 39 7
Mechanical ventilation 2 0 0 0.6
Length of stay (LOS) 5.3 ± 6.8 5.6 ± 9.2 2.7 ± 2.2 0.4
Death 123 (73.6) 42 (72.4) 8 (66.6) 0.2
ACS, Alteration of consciousness; ARDS, Acute respiratory distress syndrome; ICU, Intensive care unit; ASAPS, 
Ambulatory simplified acute physiologic scale.
Table 5. 
Comparison of patients according to age group (n = 237).
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complications occurring (p = 0.01) (Table 5). In multivariate analysis, surgery, 
coma, shock, stroke, and severe brain trauma were independent risks factors of 
death (Table 6).
4. Discussion
Older patients accounted for 11.2% of ICU admission. This rate is comparable 
to the 10% of Owojuyigbe et al. [6] findings in Nigeria but less than the findings in 
the United States (42–52%). Better health-care system organization, life expectancy 
improvement explains high prevalence in developed countries. In Burkina Faso, 
the elderly accounted 2.4% of the population [7]. Elderly mortality (73%) is high 
compared to Belayachi et al. [8] reports (44.7%) in Morocco and Wade et al. [9] 
(42.8%) at Senegal. The high mortality reported in developing countries compared 
to developed countries may be due to inadequate care, late consultation, poverty, 
and poor equipment of ICU.
The mean age (71.7) in this study was comparable to Owojuyigbe et al. [6] 
report (73 years) and Belayachi et al. [8] report (72 years). In Porto, Abelha et al. 
[10] reported 64.1 years. The age varies according to regions and studies. Patients 
were mostly males, but there is no correlation between gender and outcome in this 
study. In other studies, [8], [10] report similar finding, while Fowler et al. reported 
higher mortality with female patient [11]. In this study, the majority lives in urban 
area (67.1%) and was retired (32.6%). Patients were referred from district hospi-
tal (45.1%). In Burkina Faso, district hospitals are so far to the National Referral 
Hospital, and patients travel so far in poor condition that causes delay to care and 
worsens prognosis. In our study, 49.4% had high Charlson comorbidity score. Older 
patients have many comorbidities which reduce their capability, increase disability, 
decrease quality of life, and increase risk of death [12]. In the literature, it has been 
reported that the pooled mortality risk for elderly people with multimorbidity was 
high compared with those with one chronic disease or none [12, 13]. Alteration of 
consciousness was found in 56.1% and shock in 32.9%. Our findings were compa-
rable to those reported by Vosylius et al. [14]. ASAPS ≥8 was recorded in 49%. The 
Diagnosis Adjusted OR (CI 95%) p
Medical condition without coma Reference
 Surgery 4.2 [2.4–10.3] 0.003
 Coma at admission 2.9 [1.6–5.4] 0.001
 Coma in ICU 5.8 [2.3–14.6] 0.001
 Shock during admission 2.2 [1.6–4.0] 0.002
 ASAPS ≥8 4.3 [1.1–8.5] 0.001
 Stroke 3.7 [1.6–8.7] 0.001
 Severe brain trauma 9.6 [1.2–75.1] 0.02
Complications in ICU 0.001
 No Reference
 Yes 5.2 [2.4–11.3] 0.001
ACS, alteration of consciousness; ARDS, acute respiratory distress syndrome; ICU, intensive care unit; ASAPS, 
ambulatory simplified acute physiologic scale.
Table 6. 
Risk factors for ICU mortality of elderly patients.
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ACS, alteration of consciousness; ARDS, acute respiratory distress syndrome, AAMCD, acute metabolic complication of 
diabetes; BSBT, severe brain trauma, COther disease, ASAPS: ambulatory simplified acute physiologic scale.
Table 4. 
Comparison of survivors and non-survivor’s patients (n = 237).
Variables 65–74 years
n = 167 (70.4%)
75–84 years
n = 58 (24.5%)
Over 84 years
n = 12 (5.1%)
P value
Age (mean; years) 68.3 ± 2.8 78.2 ± 2.5 86.6 ± 1.6 <0.001
Gender
 Male (n = 167) 118 40 9 0.9
 Female (n = 70) 49 18 3
Reasons for admission
 ACS 92 33 6 0.9
Poor condition 68 26 5 0.6
 Burn 7 2 1 0.7
 ARDS 13 6 0 0.4
 Shock 11 4 2 0.4
Charlson score 4.5 5.1 6.3 0.001
  ≥ 8 12 5 3 0.1
  < 8 155 53 9
Glasgow score (mean) 9.7 ± 4.02 9.4 ± 4.1 8.8 ± 3.5 0.6
  < 8 12 5 3 0.1
  ≥ 8 155 53 9
ASAPS (Mean) 7.9 ± 3.8 8.08 ± 2.9 8.1 ± 2.7 0.9
 ASAPS ≥8 65 25 8 0.1
 ASAPS <8 77 22 4 0.4
Complications in ICU 0.01
 Yes = 89 65 19 5 0.6
 No = 148 102 39 7
Mechanical ventilation 2 0 0 0.6
Length of stay (LOS) 5.3 ± 6.8 5.6 ± 9.2 2.7 ± 2.2 0.4
Death 123 (73.6) 42 (72.4) 8 (66.6) 0.2
ACS, Alteration of consciousness; ARDS, Acute respiratory distress syndrome; ICU, Intensive care unit; ASAPS, 
Ambulatory simplified acute physiologic scale.
Table 5. 
Comparison of patients according to age group (n = 237).
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complications occurring (p = 0.01) (Table 5). In multivariate analysis, surgery, 
coma, shock, stroke, and severe brain trauma were independent risks factors of 
death (Table 6).
4. Discussion
Older patients accounted for 11.2% of ICU admission. This rate is comparable 
to the 10% of Owojuyigbe et al. [6] findings in Nigeria but less than the findings in 
the United States (42–52%). Better health-care system organization, life expectancy 
improvement explains high prevalence in developed countries. In Burkina Faso, 
the elderly accounted 2.4% of the population [7]. Elderly mortality (73%) is high 
compared to Belayachi et al. [8] reports (44.7%) in Morocco and Wade et al. [9] 
(42.8%) at Senegal. The high mortality reported in developing countries compared 
to developed countries may be due to inadequate care, late consultation, poverty, 
and poor equipment of ICU.
The mean age (71.7) in this study was comparable to Owojuyigbe et al. [6] 
report (73 years) and Belayachi et al. [8] report (72 years). In Porto, Abelha et al. 
[10] reported 64.1 years. The age varies according to regions and studies. Patients 
were mostly males, but there is no correlation between gender and outcome in this 
study. In other studies, [8], [10] report similar finding, while Fowler et al. reported 
higher mortality with female patient [11]. In this study, the majority lives in urban 
area (67.1%) and was retired (32.6%). Patients were referred from district hospi-
tal (45.1%). In Burkina Faso, district hospitals are so far to the National Referral 
Hospital, and patients travel so far in poor condition that causes delay to care and 
worsens prognosis. In our study, 49.4% had high Charlson comorbidity score. Older 
patients have many comorbidities which reduce their capability, increase disability, 
decrease quality of life, and increase risk of death [12]. In the literature, it has been 
reported that the pooled mortality risk for elderly people with multimorbidity was 
high compared with those with one chronic disease or none [12, 13]. Alteration of 
consciousness was found in 56.1% and shock in 32.9%. Our findings were compa-
rable to those reported by Vosylius et al. [14]. ASAPS ≥8 was recorded in 49%. The 
Diagnosis Adjusted OR (CI 95%) p
Medical condition without coma Reference
 Surgery 4.2 [2.4–10.3] 0.003
 Coma at admission 2.9 [1.6–5.4] 0.001
 Coma in ICU 5.8 [2.3–14.6] 0.001
 Shock during admission 2.2 [1.6–4.0] 0.002
 ASAPS ≥8 4.3 [1.1–8.5] 0.001
 Stroke 3.7 [1.6–8.7] 0.001
 Severe brain trauma 9.6 [1.2–75.1] 0.02
Complications in ICU 0.001
 No Reference
 Yes 5.2 [2.4–11.3] 0.001
ACS, alteration of consciousness; ARDS, acute respiratory distress syndrome; ICU, intensive care unit; ASAPS, 
ambulatory simplified acute physiologic scale.
Table 6. 
Risk factors for ICU mortality of elderly patients.
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delay to consult and care worsens patient condition. Medical condition was the 
main diagnosis, and stroke was most frequent (27.4%) followed by peritonitis. Our 
findings are different with Belayachi et al. [8] who found that respiratory infections 
were most predominant. Diagnoses vary according to study, social environment, 
and countries [6, 8, 11, 14].
Advanced age alone does not preclude successful outcome [9]. In multivariate 
analysis, independent risk factors were surgical conditions, coma, shock during admis-
sion, ASAPS ≥8, stroke, and severe brain trauma. These findings are comparable to 
literature reports [9, 3, 15]. There is no difference between age groups in terms of mor-
tality. The mean LOS was short, while 46.6% of patients died within 3 days and 90% of 
patient died within a week. For patients over 84 years, LOS was shorter, and inhospital 
mortality was less than in patients aged less than 84 years. The family usually refuse 
care and discharge once a poor outcome is pronounced. This explains the relatively low 
mortality rate and short stay of this group of  
age. Elderly patients living in rural area die more than those in urban area, but this rate 
is not significant. The overall poor outcomes may be due to late consultation and poor 
quality of care due to the inadequate facilities and equipment and lack of medications 
due to poverty. Even most of our patients live in urban area and was retired care are 
not generally provided continuously because of financial barrier. Retired people do 
not have insurance in public hospital but only in private sector which does not have 
ICU. Delay to consultation may be related to limited education, traditional healing 
practice, poverty, and poor transportation. In Africa elderly consider conventional 
medicine as for infant and their family geriatric disease is associated to end of live. 
That sometime delay use of conventional medicine. The LOS was short in our study 
compared to other study (Belayachi et al. [8], 6.6 days; Fuchs et al., 9 days), but some 
authors found a longer LOS (12.9–23 days) [10, 16]. In our study mortality was high 
(73%) compared to literature [10, 11, 14, 15]. Comorbidity, frailty, low number of phy-
sicians and nurses, insufficiency of skills, lack of equipment, and insurance are some 
hypotheses to explain mortality. Geriatric training implementation, a good follow-up, 
and perioperative medicine implementation can reduce admission in ICU. In order to 
improve elderly care, we need to make policies, sensitize people for early consultation, 
and implement universal health coverage. Our study showed that most patients have 
comorbidities. Multimorbidity is especially common among older adults, and its nega-
tive consequences include higher disability, decrease in quality of life, and increased 
risk of death. The insufficiency of follow-up, limitation of skills on geriatric care, and 
insufficiency of hospital equipment increase risk of death.
Most of the people of Burkina Faso live in the rural area and are farmers. Cultural 
and financial barriers are most important in this area where people practice tra-
ditional healing because they consult later to modern health services. Diagnosis is 
mostly performed at an advanced condition where treatment is compromised. So 
the universal health coverage is not implemented, and people have to make direct 
payment before care. Even with most people who are living in the urban area and 
retried, the social security of our country does not give possibility of prepayment 
but only reimbursement and this situation delay care. In response to the recom-
mendations of the World Health Organization and United Nations Assembly on 
Aging, our country made policies and defines laws to protect older people in the 
year 2015, but these laws are still unimplemented because of the lack of decree. By 
promoting specialization in geriatry, implementation of policies protecting older 
people, Burkina Faso government demonstrated a will to promote elderly well-being 
and health care. The national program of social protection of older people initiated 
in 2016 will improve health care with a better follow, universal health promotion. In 
the particular case of intensive care services, the national society of anesthesiology 
must implement perioperative medicine course. More commitment and investment 
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are needed to enhance of the elderly care. This study has limitations due to retrospec-
tive character and long-term outcome data missing. The impact of hospitalization, 
biologic abnormality, the APACHE, and SOFA score on outcome was not evaluated. 
This study showed that most of those who live in urban area raise an issue of repre-
sentativeness for the population, and we cannot generalize these findings.
5. Conclusions
Older patients were frequently admitted in the ICU of Yalgado hospital. Patients 
are mostly “young old” but have comorbidities. Patients were admitted with the 
serious condition. LOS was short which indirectly means poor management with 
early death. Mortality is high. The main factors of death are shock, severe brain 
trauma, coma, surgical condition, complication occurring, and stroke. The public 
must be sensitized to consult early and respect medical advices. Health-care worker 
must improve their skills and adapted care to older people. The implementation of 
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